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ABSTRACT 
An investigation of the psychosocial aspects of occupational 
overuse disorders was conducted with 146 keyboard operators in the 
Australian Public Service. Forty four were machine compositors, 65 were 
data processing operators, and 37 were either designated keyboard staff 
or clerical staff who used keyboard equipment. 
At initial assessment information was obtained on job character-
istics and working conditions, social and psychological employee 
characteristics, and health and well-being of employees. At a six-month 
follow-up subjects were reassessed for health and well-being. All major 
statistical analyses were carried out on the cross-sectional data. 
Examination of the associations between symptoms of overuse 
disorder and other variables taken individually yielded few significant 
results. The majority were for measures of job characteristics and 
working conditions. Multiple regression analyses identified work 
pressure as the single significant risk factor for symptoms in the upper 
arms and body; duties, work pressure, and peer cohesion as significant 
risk factors for symptoms in the lower arms; and autonomy, pushing 
oneself, and work pressure as significant risk factors for symptoms in 
the upper limbs and body i.e. overall. A second set of multiple 
regression analyses indicated that the presence of overuse disorder by 
itself and the nonperformance of usual duties due to overuse disorder 
each made a significant contribution to psychological symptomatology. 
The implications of these findings for the management and 
treatment of these disorders are discussed. 
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INTRODUCTION 
1. Overview of Occupational Overuse Disorders 
1.1 Terminology 
Soft tissue disorders due to overuse have become a major 
occupational health issue in Australia and many other countries. 
Disorders of the muscles and tendons of the upper limbs and of the 
shoulders and neck, the focus of the present study, are associated with 
rapid repetitive movements e.g. in keyboard operators, with less 
frequent, more forceful movements e.g. in slaughterhouse workers, and 
with static loading e.g. in welders and keyboard operators. As a group, 
they have been variously referred to as occupational repetition strain 
injuries (or RSI), repetition movement injuries, occupational cervico-
brachial disorders (OCD), cumulative trauma disorders, musculo-skeletal 
injuries and disorders, overuse syndromes, and regional pain syndromes 
(National Occupational Health and Safety Commission [NOHSC], 1985). In 
Japan and the Scandinavian countries the preferred term is OCD. In 
north America they are called cumulative ~ rauma disorders or 
musculo-skeletal disorders. In Australia the t erms most widely used 
have been tenosynovitis and RSI. However, both these te rms are 
misnomers. Use of the t erm tenosynovitis seems to have arisen from the 
categorisation of compensable soft tissue disorders i n the various 
compensation acts as "synovitis, bursitis and tenosynovitis". It is 
inappropriate as a collective term because the majority of overuse 
disorders do not t ake the form of tenosynovitis (Ferguson, 1984; Stone, 
~------------________________ ~~J 
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1983). The term RSI is inadequate because it implies that repetitive 
movement IS the only cause and ignores the elements of force and static 
loading. Occupational overuse disorders has been suggested as a more 
appropriate title (Crowther, 1984; McPhee, 1984). 
Occupational overuse disorders are regarded as falling into two 
broad groups (Ferguson, 1971b, 1984). The first group of disorders 
consists of localised and distinct musculo-tendinous syndromes which 
have been recognised medically for many years. Disorders in this group 
include tenosynovitis, peritendinitis, epicondylitis (commonly known as 
tennis or golfer's elbow), rotator cuff syndrome, and thoracic outlet 
syndrome. Recent review articles discuss tenosynovitis and 
peritendinitis (Kurppa, Waris & Rokkanen, 1979; Viikari-Juntura, 1984), 
carpal tunnel syndrome (Armstrong, 1983), and other syndromes (Waris, 
1980) . 
The second group of disorders consists of more diffuse and 
ill-defined symptom complexes, apparently muscular, about which little 
is known (Ferguson, 1984). If acute, they are often described as muscle 
strain. For chronic conditions various terms have been used including 
occupational myalgia, myositis, fibrositis, muscular rheumatism, and 
myofascial syndrome (Ferguson, 1984). These disorders are considered to 
account for the majority of occupational overuse disorders (Ferguson, 
1984), especially those in the shoulders and neck (Stone, 1984; Taylor, 
Gow & Gorbett, 1982). 
Two or more syndromes may occur concurrently (Ferguson, 1984) and 
they may coexist with more diffuse muscular disorders (NOHSC, 1985). 
Disorders from both groups are described in the National Health and 
3 
Medical Research Council Approved Occupational Health Guide on 
Repetition Strain Injuries (1982). 
1.2 History 
Occupational overuse disorders are not new. Ramazzini, an Italian 
physician regarded as the father of occupational medicine, clearly 
recognised overuse disorders in 1700 (McPhee, undated). Occupational 
cramps and craft palsies have been long identified among writers, 
telegraphists, cotton twisters, and at least forty other occupational 
groups (Hunter, 1978). Today they are considered as major variants of 
occupational overuse disorder (Ferguson, 1984). 
Occasional case reports of occupational overuse disorders appeared 
in medical journals late in the last century (Poore, 1887; Robinson, 
1882). In the last fifty years this subject has received increased and 
more systematic attention. Numerous s tudies have been reported of 
overuse disorders among agricultural workers (e.g. Thompson, Plewes & 
Shaw, 1951; Midler, 1983), tradespeople (e.g. Howard, 1938), and 
homemakers (e.g. Birbeck & Beer, 1975). Many of the studies have been 
concerned with overuse disorders among workers in manufacturing 
industries (e.g. Kvarnstrom, 1983; Onishi et al., 1976; Peres, 1962; 
Thompson et al., 1951) where the term process workers' arm has been 
used (Dawson, Gloster, Hargreaves, Henandez & Nolan, 1983). Others have 
been concerned with overuse disorders among office workers (e.g. 
Ferguson, 1971a; Hunting, Grandjean & Maeda, 1980; Nakaseko, Tokunga & 
Hasokawa, 1982). The r ecent report of the Task Force on Repetition 
Strain Injury in the Australian Public Service (Task Force, 1985) was 
concerned primarily with overuse disorders among t he latter group. 
--
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1.3 Incidence and Prevalence 
Data on the event of occupational overuse disorders among the 
Australian workforce are fragmented and the true incidence and 
prevalence of these disorders are unknown. The most comprehensive 
source of data is the industrial accident statistics produced by the 
Australian Bureau of Statistics (ABS). These are compiled on a regular 
basis from workers' compensation claims submitted in each state and 
territory. However, cases for whom no workers' compensation claim is 
made and cases among the self-employed and Commonwealth employees are 
not included in these figures. Furthermore, the scope and coverage of 
statistics in each state are different e.g. in New South Wales they do 
not include cases of less than three days" incapacity. At best, 
available workers' compensation-based statistics provide an indication 
of t rends in the incidence of overuse disorders (NOHSC, 1985). 
The type of disorder appearing on workers' compensation claim 
forms is coded according to ~he Ninth Revision of the International 
Classification of Diseases (ICD-9). The ICD categories applied to most 
occupational overuse disorders are considered to be (NOHSC, 1985) as 
follows: 
CODE ICD-9 DESCRIPTION 
725 Polymyalgia 
726 Peripheral enthesopathies and allied syndromes (including 
tendinitis, epicondylitis and peritendinitis) 
727 Disorders of synovium, bursa and tendon (synovitis, bursitis and 
tenosynovitis) 
728 Disorders of muscle, ligament and fascia 
729 Other disorders of soft tissue. 
5 
Table 1, reproduced from NOHSC (1985) , shows the total number of 
new cases or claims for these disease categories for the states where 
data are available i.e. New South Wales, Queensland, South Australia and 
Tasmania. It can be seen that there has been an overall increase in all 
four states. 
Table 1 
Number of Workers' Compensation Claims According to ICo Code, State and 
Financial Year in Which Injury Occurred or Claim Was Made, from NOHSC (1985) 
ICo N S W Q L 0 S A T A S 
Code 78-79 79-80 80-81 80-81 81-82 82-83 80-81 81-82 79-80 80-81 81-82 82-83 
725 0 0 0 00000 o o o 
726 12 9 12 33 62 313 154 165 7 4 22 
727 762 1344 1745 93 170 220 151 180 3 11 22 
728 16 13 20 32302 1 1 o 
729 25 26 38 5 4 5 4 12 1 o 1 
Source: ABS tabulations. 
Notes: (1) Variations in coding practices between States may lead to 
differences at ICo Code level of detail. (2) Data not available 
for other States. 
Based on ABS statistics (NOHSC, 1985) ~he greatest number of cases 
of occupational overuse disorder occur in the occupational group 
'Tradesmen, production- process yorkers and labourers'. This is followed 
by 'Clerical Workers', 'Service , sport and recreation workers,' Sales 
workers', and 'Farmers, fishermen, timber-getters and related workers'. 
The exclusion of certain areas of the workforce from compensation-based 
o 
12 
48 
o 
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statistics means that certain occupational groups are under-represented. 
In the census of Commonwealth employees carried out in December 1984 
(Task Force, 1985) a total of 3,653 staff (2.4%) were recorded as having 
occupational overuse disorders . The majority of these were keyboard 
staff. 
In Japan, where occupational overuse disorders were recognised as 
a serIOUS problem in the 1950s, studies have shown that 5-20 percent of 
employees requIre medical care for these disorders. According to 
compensation statistics in that country, overuse disorders are most 
prevalent among keyboard operators (Nakaseko et al. , 1982). One in five 
cases reported to the Swedish Information System on Occupational 
Injuries and Diseases can be classified as overuse disorders (Kilbom, 
Lagerlof, Liew & Broberg, 1984). The United States National Institute 
for Occupational Safety and Health (NIOSH) ranked overuse disorders 
among t he ten leading work-related health problems. Furthermore, 15-20 
percent of these employed in construction, food preparation, clerical 
work, product fabrication and mining (high risk occupations) are 
considered to be at risk (US Department of Health and Human Services, 
cited in NOHSC, 1985) . 
1.4 Pathogenesis 
Although syndromes such as tenosynovitis and peritendinitis may be 
associated with rheumatic diseases, connective t issue diseases, 
infection, and local blunt t rauma or sprain, the majority of cases are 
considered to result from overuse (Kurppa et al., 1979). Syndromes have 
been reported in the lower limbs of athletes (Williams, 1976), and in 
the upper limbs of musicians (Fry, 1984; Hochberg, Leffert, Haller & 
7 
Merriman, 1983) as well as manual workers (e g. Kuorinka & Koskinen, 
1979; stone, 1983; Van Wely, 1970). The pathogenesis of these and other 
occupational overuse disorders is still unclear. 
Walker (1979) speculated that the direct cause of tenosynovitis 
might be either e0haustion of the supply of synovial fluid which 
lubricates the tendons or a build-up of toxic inflamrnatory by-products. 
Hagberg (1984) reviewed the evidence for three possible routes to 
muscular disorders of the neck and' shoulder: mechanical failure; local 
ischemia (impaired blood flow); and disturbance in energy metabolism 
(intracellular chemical changes) due to energy depletion. He concluded 
that in the occupational context the mechanical model could probably 
only be applied to situations requiring heavy physical exertion from a 
worker unaccustomed to the task. However, local ischemia affecting 
muscle energy metabolism was a simple and attractive explanation for 
situations involving long term static contractions of the neck and 
shoulder muscles. 
1.5 Clinical Considerations 
1.5.1 Clinical Manifestations 
The symptoms and slgns of occupational overuse disorders have been 
well described (Aoyama, Ohara, Oze & Itani, 1979; Armstrong, 1983; Waris 
et al., 1979; Waris, 1980). Symptoms include pain, fatigue, and 
weakness in the affected limb or area. Physical signs such as local 
tenderness, swelling, induration (hardening), or crepitus (a crackling 
sound when the tendons are lightly pressed) mayor may not be present. 
Usually, symptoms appear after months or years rather than weeks of work 
(Browne, Nolan & Faithfull, 1984). The onset can be either acute (hours 
II 
~ 
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to days) or insidious (months to years). The most common pattern is for 
symptoms to occur only occasionally during work and to be quickly 
relieved by rest . If no action is taken and the person continues the 
damaging work , symptoms become progressively more frequent and 
persistent, and signs may appear (Nolan, 1982; Workers Health Centre, 
1982). 
1.5.2 Qiagnosis 
Diagnosis is based on clinical and occupational history, physical 
examination, and the exclusion of overuse disorders not due to 
occupation and rheumatic and other diseases. The latter conditions can 
be differentiated on clinical and laboratory criteria, but may coexist 
with occupational overuse disorders (Browne et al., 1984) which may 
aggravate some of them (Ferguson, 1984; Workers Health Centre, 1982). 
There are no specific pathological or radiological features to support a 
diagnosis of occupational overuse disorder (Browne et al., 1984). 
In Australia, as awareness of occupational overuse disorders has 
grown among the medical profession, there has been a marked improvement 
in recognition of these conditions (stone, 1983). However, confusion 
still exists leading to problems in treatment and in t he area of 
compensation. In response to requests by practitioners, the National 
Occupational Health and Safety Commission recently published guidelines 
for the assessment of patients with occupational overuse disorders 
(NOHSC, 1985). It 1S t oo early to assess the impact on diagnostic 
practices. 
Separate diagnostic criteria are used for clinical purposes and 
for epidemological screening in Finland (Waris et al., 1979) and Japan 
9 
(Aoyama et al., 1979). In Australia the latter still remains to be 
established. 
1.5.3 Clinical Staging 
occupational overuse disorders have been clinically staged or 
graded in a number of ways. Japanese research has produced a five-grade 
system (Aoyama et al., 1979). In the first grade there are symptoms but 
no slgns. Grades Two and Three include signs as well as symptoms. The 
fourth grade is subdivided into two groups: a severe type of Grade 
Three; and a direct progress1on from Grade Two with other specific 
features consisting of an orthopaedic diagnosis of occupational cervico-
brachial disorder, autonomic, and psychological disturbances. In the 
fifth grade there is disturbance in daily life as well as in work. 
Although in the early stages symptoms and signs vary according to the 
nature of the work done, in the final grades there are considered to be 
no clinical differences among patients doing different jobs. 
In Australia, the other country where clinical staging is commonly 
employed, several systems are used. Stone (1984) uses a five-grade 
system based on the duration of pain and the degree of interference with 
activities of daily living. Browne et ale (1984) use a three-stage 
system based on symptoms and physical signs, duration, and prognosis. 
Kemp (1984) employs a similar system to that of Browne et al., and 
includes interference with daily activities and psychological 
disturbance in the more severe stages. This system, the most 
comprehensive of the three used locally and arguably the most useful, 1S 
reproduced in Table 2. 
: , 
I i 
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Table 2 
Clinical Staging of Occupational Overuse Disorders, from Kemp (1984) 
Severity 
Stage I 
Pain noticeable 
more as a dull 
ache which 
disappears with 
rest. 
Stage II 
Reduced capacity 
for work and to 
perform repeti-
tive daily tasks 
such as using 
scissors without 
pain . Fatigue IS 
often present 
due to inter-
mittent night 
paIn . 
Stage III 
Inability to 
perform less 
arduous tasks- or 
light duties. 
Persons' life-
style is affected 
by inability to 
perform daily 
tasks. Intrac-
table pain may 
cause depression, 
anxiety and sleep 
disturbances 
which increase 
muscle tension 
and further 
aggravate the 
injury. 
Symptoms 
Aching and 
fatigue in the 
affected limb 
during working 
hours, which 
settles at 
nights and at 
weekends. 
Recurrent aching 
and fatigue 
occurring shortly 
after work 
commences and 
continuing after 
work ceases. 
Persistent 
aching and 
fatigue and 
weakness while 
at rest, plus 
pain with even 
nonrepetitive 
movements. 
Duration 
Several weeks 
during perfor-
mance of 
repetitive task. 
Up to several 
weeks after 
cessation of 
work. 
Months to years, 
even after 
retirement from 
work. 
Prognosis 
If detected early 
there is usually 
no reduction in 
work capacity and 
condition is 
completely 
reversible. 
Reasonable if 
treated early -
can easily develop 
into a Stage III 
if not recognised. 
Presence of pain 
can cause 
depression. 
Poor prognosis -
employee usually 
suffers anxiety 
and depression due 
to continual pain 
- addiction to 
sedatives and 
alcohol is quite 
common . Family 
disturbance is a 
possibility. 
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1.5.4 ~anagement and Treatment 
Early recognition of symptoms and appropriate action to reverse 
them are of vital importance in the successful management of 
occupational overuse disorders (Browne et al., 1984) and in minimising 
total morbidity and cost (Baidya & Stevenson 1982; Task Force, 1985). 
Immediate action should include identification and modification of risk 
factors in the work place (Browne et al., 1984; Kemp, 1984; Stone, 1983; 
Workers Health Centre, 1982). Additional measures for those with first 
stage disorders (Browne et al., 1984; Kemp, 1984) include reduction in 
work rate, work variation, and transfer to nonrepetitive alternative 
duties with a subsequent graded return to usual duties. If symptoms 
recur, retraining for alternative work should be considered. For those 
with second and third stage disorders complete rest is necessary (Browne 
et al., 1984; Kemp, 1984; Stone, 1983; Workers Health Centre, 1982). 
Employees should be medically certified unfit for work until a major 
reduction in symptoms has occurred. Specialis t referral is often 
required (Browne et al., 1984; Kemp, 1984). 
The mainstay of treatment is assiduous avoidance and minimisation 
of aggravating factors (NOHSC, 1985) including rest from domestic as 
well as occupational duties (Workers Health Centre, 1982). Other 
commonly employed (Brown & Dwyer, 1983; Task Force, 1985) and promoted 
(Browne et al., 1984; Stone, 1983; Workers Health Centre, 1982) measures 
include pharmacptherapy, phys iotherapy, occupational t herapy assessment 
with advice on task simplification and use of aids, provision of 
orthoses (splints), and psychological support. Acupuncture (Stone, 
1983; Workers Health Centre, 1982) and other alternative treatments 
(Workers Health Centre, 1982) have had some success in individual cases . 
LL ______________________ ~~~J 
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Surgery is considered of little value in the absence of specific 
clinical indicators (Browne et al ., 1984). 
Little research has been done on the efficacy of the variety of 
treatments. There is a great need for well -controlled trials of the 
varIOUS therapeutic measures. However, it is generally agreed (Browne 
et al., 1984; Marsh, 1984; NOHSC, 1985) that if symptoms are recognised 
early and satisfactory management and treatment measures implemented, 
there is every prospect of a good recovery. In advanced cases treatment 
IS symptomatic and usually does not hasten recovery or enable employees 
to return to their previous work (Browne et al., 1984; Stone, 1984; 
Taylor et al ., 1982). 
2. Risk Factors for Occupational Overuse Disorders 
2.1 General Considerations 
In Australia, as elsewhere (Luoparjarvi, 1985; Maeda, Horiguchi & 
Hasokawa, 1982; McGlothlin, Armstrong, Fine, Lifshitz & Silverstein, 
1984), incre~ed awareness of occupational overuse disorders has been 
followed by increased consideration of strat egies aimed at preventing or 
reducing the likelihood of their occurrence (e.g. Australian Council of 
Trade Unions - Victorian Trades Hall Council [ACTU-VTHC], 1982; 
Australian Public Service Association [APSA], undated; NOHSC, 1985; 
Stevenson, 1983; Work Health Co., 1984; WD Scott, 1985). Effective 
strategies must be based on a sound knowledge of the risk factors 
associated with these disorders. In Australia research in this area IS 
in its infancy, and even the international research picture is far from 
complete (Task Force, 1985). 
j 
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Out of a long list of possible factors compiled by McPhee 
(undated) and reproduced in Table 3, less than half (those marked with 
an asterisk in the table) have been the subject of empirical 
investigation. In evaluating these studies it is necessary to consider 
the methodologies employed. Conclusions depend on the samples studied, 
the measures used' to assess occupational overuse disorders and other 
variables of interest, and the statistics applied as well as on the 
questions asked. It is also necessary to bear in mind that correlation 
does not imply casuality, especially as most of the studies are cross-
sectional in design. On the other hand, favourable results obtained in 
longitudinal intervention studies may be influenced by the "Hawthorne 
effect" i.e. the mere fact of intervention rather than any changes made 
(Roethlisberger & Dickson, 1939). 
Of the unmarked factors listed in Table 3, many have only 
anecdotal evidence to support them and some are simply conjecture e.g. 
physical fitness, personality, cultural attitudes to health and 
sickness, and environmental contaminants. However, it does appear that 
many factors . are involved and combine to tip the balance toward 
occupational overuse disorders (Browne et al., 1984). 
2.2 Physical Work Demands 
Australian studies of clinical populations (Brown & Dwyer, 1983; 
Pearse et al., 1984; Stone, 1983; Taylor et al., 1982; Walker, 1979) and 
the distribution of occupational overuse among blue collar factory 
workers (Dawson et al., 1983) and white collar office workers 
(Oxenburgh, 1984; South Australian Health Commission, 1984; Task Force, 
1985) show that occupational overuse disorders are more frequent among 
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Table 3 
Possible Factors Influencing the Incidence of Occupational Overuse 
pisorders, from McPhee (undated) 
Personal: 
Social: 
1. Age*, sex*, constitution, health, and physical 
fitness 
2. Aptitude , skill, training* and practice in the task* 
3. Habits of diet, sleep and rest, recreation, drugs, 
alcohol, tobacco 
4. Personality, emotional stress*, mood, morale, job 
expectations, job satisfaction*, ability and 
opportunity to communicate, emotional reactivity and 
fatigue* 
1. Cultural attitudes to work, motivation, incentives*, 
company morale, security, fear, frustration, boredom 
2. Personnel selection, workers' compensation 
3. Cultural attitudes to health and sickness 
4. Supervisory practices and support of employees 
Environmental: 1. Adverse degrees of noise*, heat , cold*, humidity , 
light*, contaminants, lack of oxygen and other 
environmental influences 
2. Design of tasks*, tools*, machines*, equipment*, 
workplace and work space* and processes 
II J 
15 
those whose work consists of simplified and repetitive tasks which 
involve consistency of movement. As Ferguson (1984) points out, whether 
or not other risk factors are present, the disorders cannot be 
attributed to repetitive work unless symptoms and signs can be linked 
anatomically with particular activities. In many cases t his can be done 
and physical work , demands, in particular repetitive rapid or forceful 
actions and prolonged static loading of muscles, are generally 
considered to be major risk factors (Ferguson, 1984; Luopajarvi, 
Kuorinka, Virolainen & Holberg, 1979; Maeda, 1977; Silverstein, Fine, 
Armstrong & Joseph, 1984). 
other physical work demands considered as major risk factors are 
adverse postures and extreme joint positions i.e. outside a comfortable 
mid range (Ferguson, 1984; Hunting et al., 1980; Hymovich & Lindholm, 
1966; Maeda, 1977). Use of vibrating hand tools is regarded as a 
further risk factor (Hunter, 1978; Silverstein et al., 1985), especially 
for carpal tunnel syndrome (Cannon, Bernacki & Walter, 1981). 
Ergonomic analyses of the work practices of injured workers and 
general work place investigations have shown disadvantageous postures 
and joint positions t o be associated with overuse disorders among blue 
collar (Caple, 1983; Kilbom et al., 1984; Ohara, Aoyama & Itani, 1976) 
and white collar workers (Duncan & Ferguson, 1974; Hunting et al ., 1980, 
Ryan, Mullerworth & Pimble, 1984). Although in some cases postures and 
joint positions are factors within the worker's control , in most 
instances they are constraints imposed by the equipment and the work 
station, and by the specialised and repetitive nature of the work task 
(Arndt, 1983; McPhee, 1982; Von Wely, 1970). Ideally, equipment and 
work stations should be designed relative to workers' needs, and with 
LL ________________________ ~~~- ~J 
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consideration that these may differ for women and men (Kaplan, 1981; 
Redgrove, 1979) and for different national and cultural groups 
(Chapanis, 1974). Work stations for keyboard operators should be 
adjustable (Grandjean, Hunting & Pidermann, 1983). 
2.3 stress 
stress is another factor that has been associated with 
occupational overuse disorders (Aoyama et al., 1979; Task Force, 1985). 
Indeed, the Japanese working group studying the causative factors of 
these disorders listed stress as the third most important factor, after 
dynamic and static muscle loading and adverse work postures (Aoyama 
et ' al., 1979). At the physiological level, one of the many changes 
produced by stress is increased muscle tension in the neck and arm 
which, in turn, increases the risk of overuse disorders (Brown et al., 
1984; Maeda, Hunting & Grandjean, 1980). 
In the general literature there is a substantial body of material 
on the nature and effects both of life stress (e.g. Dohrenwend & 
Dohrenwend, 1974; Gunderson & Rahe, 1974; Levi, 1981) and of 
occupational stress (e.g. Caplan, Cobb, French, Van Harrison & Pinneau, 
1975; Levi, 1981; Sharit & Salvendy, 1982) which is considered to be of 
particular importance in a time of rapid technological change (Alcalay & 
Pasick, 1983). Research indicates that there are definable stress 
responses to a wide range of physical, psychological, and psychosocial 
stressors (Cox, 1978). Individual responses vary however, reflecting 
differences in personality (Henderson, Byrne & Duncan-Jones, 1981; 
Kobasa, Hilker & Maddi, 1979) and in coping style and social supports 
(Andrews, Tennant, Hewson & Vaillant, 1978), although the significance 
~ ________________________________ ~~J 
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of the latter has been the subject of some debate (Henderson et al., 
1981; Thoits, 1982). 
In the occupational context a range of stressors has been defined 
e.g. work overload and underload, lack of control, job insecurity, and a 
range of stress responses has been studied e.g. job dissatisfaction, 
illness and sick leave, anxiety and depression. Stressors experienced 
in the home and elsewhere may contribute to stress responses evident in 
the work place, and vice versa (Davidson & Cooper, 1981; Harvey, 1978). 
In some cases the stress response, e.g. illness arising from continuing 
work overload, may itself become a stressor (Caplan et al., 1975). 
Concerns about job security (Caple, 1983; Ferguson, 1971a), 
expressions of job dissatisfaction (Ferguson, 1971a), and the belief 
that work is stressful and detrimental to workers' health (Kvarnstrom, 
1983) are not uncommon among those with occupational overuse disorders. 
Among those experiencing symptoms job insecurity, dissatisfaction, and 
dissaffection are equally, if not more, likely to be a consequence of 
overuse disorders or a factor In their maintenance than a cause. At the 
same time disorders among fellow workers may cause worry and generate 
increased muscle tension in others (Kvarnstrom, 1983). 
Investigations of the job and health implications of visual 
display terminal (VDT) use have shown that among VDT users subjective 
complaints of musculoskeletal discomfort are related to psychosocial 
work stressors (Cakir, Hart & stewart, 1980; Coe, Cuttle, McClellan, 
Warder & Turner, 1980; Sauter, Gottlieb, Rohrer & Dodson, 1983; Smith, 
Cohen, Stammerjohn & Happ, 1981) as well as to physical work stressors 
(Coe et al., 1980; Hunting, Laubli & Grandjean, 1981; Sauter et al., 
J 
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1983). Sauter et al. found that the presence of illness symptoms (a 
broad cross-section of medical symptoms) influenced mood disturbance and 
job dissatisfaction, but that job dissatisfaction did not influence 
either illness symptoms or mood disturbance. 
2.4 Work Organisation Factors 
A number of work organisation factors have been associated with 
occupational overuse disorders. Task specialisation, a feature of 
mechanisation and automation in many industries and offices, has 
resulted in workers performing the same simplified and repetitive tasks 
for hours, days, and even years on end. Extended daily performance of 
repetitive work has been associated with increased occurrence of overuse 
disorders in a range of occupations (Caple, 1983; Oxenburgh, 1984; South 
Australian Health Commission, 1984), especially when combined with an 
emphasis on high productivity (Ferguson, 1971b; Kvarnstrom, 1984; Taylor 
et al., 1982-1984). As measures for the prevention of overuse disorders 
it is recommended (NOHSC, 1985) that wherever possible jobs should 
include a mix of repetitive and nonrepetitive tasks, that regular and 
fixed rest breaks should be provided, and that bonus and incentive 
schemes encouraging extended periods of unvaried repetitive work should 
be avoided. 
The number of years spent performing the same kind of repetitive 
work has been associated with increased occurrence of overuse disorders 
among blue collar workers (Maeda et al., 1982) and keyboard operators 
(Hayashi, Iijima & Matsumoto, 1983; Ryan et al., 1984; South Australian 
Health Commission, 1984). Among the latter group two peaks in the 
occurrence of overuse disorders were observed (Maeda et al., 1982). The 
19 
first peak occurred between six and twelve months of service and was 
related to acute work overload in the unskilled or semi-skilled state. 
The second peak occurred after two or more years of service and was 
related to chronic fatigue. 
There is evidence that a sudden increase in work load may 
contribute both to the initial onset of symptoms of overuse disorder 
(Ferguson, 1971b; Oxenburgh, 1984) and to the recurrence (Ferguson, 
1971b) or aggravation (Maeda, 1917) of symptoms. Several studies 
(Ferguson, 1971a; Howard, 1938; Kilbom et al., 1984; Pearse et aI, 1984; 
Thompson et al., 1951; -Viikari-Juntura, 1983) have shown that return to 
work after a break, e.g. holiday, sick or maternity leave, is associated 
with increased occurrence of these disorders. Stone (1984) points out 
that effective performance of most physical tasks requires two to four 
weeks of training or conditioning. He recommends a retraining period to 
regain full competence after two weeks' absence. 
other work organisation factors that have been associated with 
overuse disorders include lack of training (South Australian Health 
Commission, 1984) and experience (Kurppa et al., 1979; Viikari-Juntura, 
1983) and poor work technique (Kilbom, Persson & Jonsson, 1985; Van 
Wely, 1970). Anecdotal evidence suggests that excessive supervision 
(Taylor et al., 1984) and poor work place administative procedures 
(Felmingham, 1983) are associated with these disorders. Excessive 
supervision such as the overt monitoring of keystroke rates (Taylor 
et al., 1984) may contribute both to occupational stress and to 
increased work rate. 
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Environmental factors including noise, poor lighting, and low 
temperatures have been associated with occupational overuse disorders 
(Aoyama et al., 1979). Workers can be exposed to low temperatures 
(below 650 F) from environmental air, a localised supply of cold air, 
or handling cold objects (Armstrong, 1984). In Finland where the 
highest incidence was found among butchers and meat-cutters low 
temperatures and work which involved unvaried static and dynamic loading 
were considered the cause (Kivi, 1984). 
2.5 Factors Related to Personnel Practices 
The relationship between personnel practices and occupational 
overuse disorders has recently received increased attention in this 
country. It has been observed (Caple, 1983) that employees often 
withhold reporting of their symptoms because they fear losing their jobs 
and incomes. Other reasons suggested for nonreporting of symptoms 
(Browne et al., 1984) include ignorance of the significance of symptoms, 
strong work ethics, absence of nonrepetitive alternative duties, and 
attitudes of supervisors and fellow workers. Among non-English speaking 
migrants language may be an additional barrier (Pearse et al., 1984). 
Because advanced disorders show little response to treatment, it 
is imperative that symptoms are treated and preventive measures taken as 
early as possible. Oxen burgh (1984) has demonstrated the effect of 
early reporting of symptoms on the outcome of rehabilitation among 
keyboard operators. Reporting within three weeks of the first pains and 
early rehabilitation reduced both the time absent from work and the time 
spent on alternative duties. 
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2.6 Personal Factors 
When compared with occupational risk factors for overuse 
disorders, physical and psychological worker characteristics have been 
considered to be relatively unimportant (Felmingham, 1983) and, in terms 
of developing effective preventive measures, less amenable to control 
(Ryan et al., 1984). Despite accounting for over half of McPhee's 
(undated) list of possible risk factors, there has been relatively 
little research in this area. 
The evidence on the association between age and occupational 
overuse disorders's equivocal. Several studies (Cannon et al., 1981; 
Caple, 1983; Ferguson, 1971b; Hymovich & Lindholm, 1966; Kuorinka & 
Koskinen, 1979; Luopajarvi et al., 1984) reported no association. 
Kvarnstrom (1983) found a positive association, with overuse disorders 
of the shoulder area being more common among older workers. Hayashi 
et ale (1983) found a negative association, with overuse disorders of 
the neck and upper body being more common among younger workers. 
Some studies (Cannon et al., 1981; Kvarnstrom, 1983; Taylor 
et al., 1982; Viikari-Juntura, 1983) have found that occupational 
overuse disorders are more common among women. In Australia women 
accounted for approximately 62 percent of workers' compensation claims 
for these disorders in 1982-83 (NOHSC, 1985). In the United States the 
findings are similar (Kaplan, 1981). This pattern has been attributed 
to a number of factors. Women often work with tools and equipment 
designed for men (Kaplan, 1981; Peres, 1962). As with migrants among 
whom occupational disorders are particularly common (Gutteridge, 1981; 
Kvarnstrom, 1983; Taylor et al., 1982), there is an over-representation 
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of women in high risk occupations (ACTU-VTHC, 1982). In addition, the 
"double day" of paid employment and home duties may impede recovery from 
fatigue in working women (Elenor, 1981; Maeda, 1977). 
A number of physiological characteri tics have been suggested as 
predisposing individuals to occupational overuse disorders. These 
include muscles with inadequate blood supply in the case of tenosyvitis 
(Welch, 1972) and high median nerve sensory latencies associated with 
, 
square wrists in the case of carpal tunnel syndrome (Johnson, Gatens, 
Poindexter & Bowers, 1983). However, Thompson et ale (1951) found no 
local anatomical peculiarities among 544 cases with tenosynovitis, and 
Armstrong and Chaffin (1979) were unable to find any association between 
hand and wrist size and occupational carpal tunnel syndrome. Cannon 
et ale (1981) found that a history of gynecologic surgery, specifically 
hysterectomy with bilateral oopherectomy, was strongly associated with 
the onset of carpal tunnel syndrome in blue collar workers. 
In the psychological sphere, Ferguson (1971a) reported an 
association between neurosis and occupational overuse disorders. He 
noted that a causal relationship was difficult to trace, as there was 
little temporal connection between the onset of the two sets of symptoms 
or between episodes of neurotic breakdown and exacerbation of symptoms 
of overuse disorder. 
2.7 Factors in the Wider Social Context 
McPhee (undated) has suggested that several factors in the wider 
social context, i.e. beyond the immediate workplace and the worker, are 
associated with increased incidence of occupational overuse disorders 
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but there is little evidence to support this. Conn (1931, cited in 
Thompson et al., 1951) noted that the incidence of tenosynovitis 
increased during economic recession and fell in periods of full 
employment. Stone (1984) suggested that during economic recession when 
the level of unemployment was high, workers were reluctant to leave jobs 
whatever the physical strains involved in their work. He also suggested 
that increased awareness of occupational overuse disorders among the 
unions, the media, and the health professions might be an important 
factor in the recent reported in~rease of these disorders in Australia. 
In a paper which attempted to put the Australian experience of 
occupational overuse disorder into a broader context, Meekosha and 
Jakubowicz (1985) examined the social processes that both precede and 
follow from these disorders, in particular as they affect women. They 
discussed sex roles and the labour process and the social construction 
of medical and legal knowledge. The political issues surrounding 
occupational diseases and disorders in general have been discussed by 
Quinlan (1980). 
Caple (1983) observed that most workers with occupational overuse 
disorders were reluctant to claim workers' compensation because of t he 
stigma attached. Figlio (1982) discussed the role of the workers' 
compensation system and medico-legal practices in an epidemi c of miners' 
nystagmus (an occupational disorder resulting in involuntary oscillation 
of the eyeball) among coal miners in Britain early t his century. 
3. Psychosocial Consequences of Occupational Overuse Disorders 
Numerous case histories (Furnass, 1985; Hawthorne, 1984, 
Herbison-Evans, 1984; Maitland, 1984; Wilkinson, 1983) make it clear 
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that occupational overuse disorders affect not only the work place and 
productivity but have considerable impact on all aspects of daily 
living. For many sufferers they are associated not only with pain and 
physical disability but have considerable psychosocial consequences. 
Indeed, these factors are recognised in some of the clinical staging 
systems (Aoyama et al., 1979; Kemp, 1984; Stone, 1984). 
Psychological and psychosocial problems are common in many 
conditions involving chronic pain ' (Chapman, 1977) and disability 
(Aneshensal, Frerichs & Huba 1984; Moos, 1977). Problems frequently 
observed among those with occupational overuse disorders include 
anxiety, depression, marital and family problems, and abuse of alcohol 
and other drugs (Gutteridge, 1981; ACT Repetitive Strain Injury Support 
Group, 1985). Such problems may be a direct consequence of the overuse 
disorder, e.g. depression resulting from chronic pain, or they may 
result from any of the numerous personal, social, and economic problems 
encountered by sufferers. 
The emotional impact both of loss of function of part or all of 
the upper limb or limbs and of constant pain, often so severe that sleep 
is disturbed, can be great. This may be magnified by the uncertainty 
surrounding occupational overuse disorders (will it get better? will 
treatment help? how long will it take?) and, for those with advanced 
disorders, by the prospect of a lost career and livelihood (Liddicoat, 
1984). 
The fact that occupational overuse disorders have few objective 
signs, at least in the early stages, may lead to sufferers encountering 
scepticism from employers, fellow workers, and family. They may be 
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regarded as malingerers and the seriousness of the injury not 
acknowledged. The use of terms such as "golden wrists" (referred to in 
NOHSC, 1985) and "kangaroo paw" (Awerbuch, 1985) does little to promote 
acceptance of the nature of these disorders and to encourage early 
reporting of symptoms. 
The importance of early diagnosis and appropriate management and 
treatment has been repeatedly emphasised (Browne et al., 1984; Ferguson, 
1984; NOHSC, 1985; Stone, 1983, 1984; Walker, 1979; Workers Health 
Centre, 1982). Despite this, many sufferers report that their doctors 
are uninformed and unsympathetic (Dawson et al., 1983). In many cases 
the diagnoses made by general practitioners are questionable 
(Gutteridge, 1981; Dawson et al., 1983; Pearse et al., 1984) . Medical 
stereotypes of women (Broverman, Vogel, Broverman, Clarkson & 
Rosenkrantz, 1972; Lennane & Lennane, 1982) and migrants (McKenzie, 
1980; Rubenstein, 1982) may create special problems for sufferers in 
these groups. 
Loss of income while the sufferer is off work or on compensation 
can lead to financial problems including financial hardship (Gutteridge, 
1981; ACT Repetitive Strain Injury Support Group, 1985). Those 
claiming for damages under common law face the added stress of being 
caught up in an adversarial medico-legal system, and some may become 
casualties of this process (Lloyd & Stagoll, 1979). 
Being off work can be a bleak, frustrating, and lonely 
experience. Some sufferers feel keenly the loss of satisfaction 
obtained in employment, the lack of opportunity to apply their skills, 
and the loss of social interaction with fellow workers (ACT Repetitive 
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strain Injury Support Group, 1985). On return to work if symptoms recur 
or are exacerbated, it is not unusual for workers to be sacked (Walker, 
1979). Others are inappropriately redeployed (Brown & Dwyer, 1983; 
Dawson et al., 1984). Many report being vi~timised by supervisors and 
shunned by their peers (Dawson et al., 1983). 
Finally, occupational overuse disorders can have a major 
detrimental effect on social relationships, especially for women (ACT 
Repetitive Strain Injury Support 'Group, 1984; Dawson et al., 1983; 
Gutteridge, 1981; Pearse et al., 1984, Walker, 1979). Initially spouses 
and children may willingly take on extra household tasks, but when this 
goes on for an extended time strains in family relationships appear 
(Walker, 1979). Sometimes other relatives provide emergency aid, but 
long term dependence places severe strains on these crucial emotional 
support systems too (Pearse et al., 1984). Dependence on others for the 
completion of everyday chores adds to the sufferer's guilt (APSA, 1984). 
Liddicoat (1984) described the progression of psychological 
symptoms in those with occupational overuse disorders. Initially the 
worker is anxious, concerned about the meaning of symptoms and uncertain 
as to what the response to them should be (should I tell the supervisor? 
should I seek medical attention? what will be the outcome?). Anxiety 
is followed by distress. Anger may be evident when the disorder is seen 
not as an "Act of God" but as a preventable phenomenon (Whitehead, 
1985). Distress, in turn, IS followed by depression as the sufferer 
contemplates the extent of the loss and the realities of life with a 
possibly chronic disability become clearer. Many sufferers are 
clinically depressed. 
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Despite the wealth of anecdotal evidence, there is a dearth of 
research on the psychological problems consequent upon occupational 
overuse disorders. Two Australian studies provide only a limited 
indication of the prevalence of psychological distress among these 
people. In the first study (Walker, 1979) patients attending the 
Workers Health Centre in Sydney were asked whether they had been started 
on "nerve tablets" by their doctor since developing the disorder. Of 
the sample of 40, almost half (19) replied in the affirmative. In the 
second study Brown and Dwyer (1983) examined the case notes of 74 women 
who presented at the Adeliade Women's Community Health Centre. They 
gave 42 percent a diagnosis of "anxiety/depression". In addition they 
noted that 35 percent reported sleep disturbance, a feature of 
depression, and 12 percent reported family problems. More than half (57 
percent) were suffering from one or more of these problems. Among those 
severely impaired for work (28 of 74), the figure rose to 93 percent. 
Both of these studies were based in clinics where a high 
proportion of the patients had advanced disorders and were chronically 
impaired for work. The majority of patients in both studies were blue 
collar workers and many were migrants from non-English speaking 
countries. In the study by Brown and Dwyer (1983) all were women. In 
addition, both studies used indirect methods to asses psychological 
problems. These factors limit the generalisation of the results 
obtained and highlight the need for further research in this area. 
4. The Present study 
Relatively few of the more than 50 risk factors for occupational 
overuse disorders suggested by McPhee (undated) have been the subject of 
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rigorous and systematic empirical investigation. Research to date 
indicates that physical work demands - speed and force of repetitive 
movements, static muse Ie loading, adverse postures, and extreme joint 
positions - are strongly associated with overuse disorders. In 
addition, it appears that certain work organisation factors _ extended 
performance of unvaried repetitive work, sudden increases in workload, 
and lack of training - are associated. The role of occupational stress 
and other psychosocial rather than physical factors is less clear. The 
results of the relatively few st~dies in these areas can be interpreted 
in a variety of ways and much of the evidence currently relied upon is 
anecdotal. This may be a reflection of the more direct and obvious 
associations between the physical facors and occupational overuse 
disorders or of the professional background of those working in this 
field. Psychologists and others with training in the behavioural and 
social sciences have shown little interest in the problem to date. 
With respect to the psychosocial consequences of occupational 
overuse disorders, the situation is similar. There is a wealth of 
anecdotal evidence, but little research. 
The present study, which was essentially exploratory, was designed 
to further investigate the psychological and psychosocial risk factors 
for occupational overuse disorders and the psychological consequences of 
these. 
The study had three aims: 
1. To examine the psychological, psychosocial , and other 
correlates of occupational overuse disorders. 
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2. To determine the risk factors for occupational overuse 
disorders and the relative importance of psychological and 
psychosocial risk factors. 
3. To determine the impact of occupational overuse disorders on 
psychological well-being. 
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METHOD 
1. Study Design 
The first and major part of the study consisted of a questionnaire 
and an interview conducted with three subsamples of keyboard operators 
drawn from two places of work. Items in the questionnaire and interview 
assessed a range of work and health-related variables. Where possible 
work station settings were objectively assessed. Univariate analyses 
were used to examine the correlates of musculo-skeletal symptoms of the 
upper limbs and body, and multiple regression analyses to determine the 
risk factors for these symptoms. Multiple regression analyses, with 
musculo-skeletal symptoms included as independent variables, were used 
to determine the relationship between musculo-skeletal symptoms and 
psychological symptoms. The second part of the study involved a 
six-month follow-up when subjects were reassessed for musculo-skeletal 
and psychological symptoms. 
2. Subject Selection and Subjects 
All of the subjects were employees of the Australian Public 
Service. The Public Service Board was approached by letter for 
permission to perform the study with a sample of keyboard operators . A 
study protoc enclosed with the letter indicated that confidentiality 
would be guaranteed and that it would be made clear to all employees 
approached that participation was voluntary. Following discussions with 
personnel from the Board and the Task Force on Repetition Strain Injury 
in the Australian Public Service permission was granted. Approaches 
were made and letters sent to three departments which had large numbers 
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of keyboard staff engaged in data entry and who were considered likely 
to co-operate in the study: the Australian Bureau of Statistics, the 
Department of Immigration and Ethnic Affairs, and the Government 
Printing Office. All three indicated that they would co-operate. 
However, because of time and workload constraints on the researcher, 
discussions were pursued only with the Government Printing Office and 
the Department of Immigration and Ethnic Affairs. 
In meetings with administr~tive personnel at both places the 
researcher provided further information on the nature and the scope of 
the study, and discussed subject selection and arrangements for the 
study. At the Government Printing Office, which had both a large 
industrial workforce and a large clerical workforce, it was decided to 
seek participation from all tradespeople and all office staff using 
keyboards for at least two hours a day on average. At the Department of 
Immigration and Ethnic Affairs it was decided to seek participation from 
keyboard operators in the large data processing pool only. At both 
places it was agreed that employees would be released from their duties 
to take part and that a private room would be made available for 
interviews. In addition, it was agreed that departmental personnel 
would assist with contacting employees in the targetted sample who were 
absent from work. 
Subsequently meetings were held with staff in charge of the 
relevant sections of both places. At the Government Printing Office 
representatives of the Printing and Kindred Industries Union, the 
Australian Clerical Officers Association, and the Australian Public 
Service Association attended the meeting also. At these meetings the 
researcher was introduced, the purpose and method of the study 
explained, and any questions answered. Starting dates were agreed upon. 
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At the time of the study, which was commenced in March 1985, 
occupational overuse disorders were a major issue in both the public and 
the private sectors. The Task Force on Repetition Strain Injury in the 
Australian Public Service and the National Occupational Health and 
Safety Commission were preparing reports on the subject. In addition, 
the topic was receiving considerable attention from the unions and the 
media. Staff at both the Government Printing Office and the Department 
of Immigration and Ethnic Affairs considered occupational overuse 
disorders a serious problem. 
Participation was sought from all 155 employees in the target ted 
sample. This number includes those on compensation leave for 
occupational overuse disorders and those redeployed or performing light 
or partial duties because of overuse disorders. A total of 146 
employees agreed to take part in the study. Nine (6%) declined to 
participate. 
Of the 146 who agreed to take part in the study, 44 were machine 
compositors (phototypesetters) at the Government Printing Office, 37 
were designated keyboard staff, e.g. typists, or clerical staff who 
regularly used keyboard equipment in their work and who worked in the 
same bUilding,a and 65 were data processing operators (DPOs) at t he 
Department of Immigration and Ethnic Affairs. The nature of t he work 
performed by subjects in the three subsamples is described in 
Appendix A. 
a These subjects are henceforth referred t o as clerical staff or the 
clerical subsample. 
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Of the nine who declined to participate, three were from the 
clerical subsample. They were all on compensation leave. The remaining 
six were DPOs: two on compensation leave, one who was about to leave 
her job and considered that she had nothing to ofer, and three who 
considered that their English was not good enough. Table 4 shows the 
number of employees approached, participants, and nonparticipants for 
each subsample. 
Table 5 shows the number of subjects in each subsample performing 
usual duties, alternative duties i.e. redeployed or performing light or 
partial duties, and on compensation leave at the time of initial 
assessment. Of the total, 79% were in the first category, 12% in the 
second category, and 10% in the third category. 
Socio- and biodemographic characteristics, job characteristics, 
general health complaints, and further details of subjects in each 
subsample are provided in Tables BI-Bll in Appendix B. 
At the six-month follow-up, 110 of the subjects (75%) completed a 
second questionnaire and interview. An additional 19 subjects (13%) 
completed and returned follow-up questionnaires mailed to them. 
Thirteen subjects (9%) did not return the mailed questionnaire, and four 
(2%) could not be contacted for fOllow-up. Table 6 shows the number of 
subjects in each subsample for whom follow-up data were obtained and the 
method by which this was done. Table 7 shows the work status of subjects 
in each subsample at follow-up assessment. 
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Table 4 
Employees Approached, Participants, and Nonparticipants 
Subsample 
Employees 
Approached Participants Nonparticipants 
Compositors 
Clerical 
DPOs 
Totals 
Table 5 
44 
40 
71 
155 
44(100%) 
37(93%) 
65(92%) 
146(94%) 
Work status of Subjects at Initial Assessment 
Subsample 
Compositors Clerical DPOs 
Work Status (N = 44) (N = 37) (N = 65) 
Usual duties 36(82%) 28(75%) 51(79%) 
Alternative duties 6(14%) 6(16%) 5(8%) 
Compensation leave 2(5%) 3(8%) 9(14%) 
Table 6 
Method of Follow-up Assessment 
Subsample 
Method of Compositors Clerical DPOs 
follow-up (N = 44) (N = 37) (N = 65) 
Interview and 
questionnaire 40(91%) 26(70%) 44(68%) 
Postal questionnaire 1(2%) 6(16%) 12(18%) 
Totals 41(93%) 32(86%) 56(86%) 
o 
3(8%) 
6(8%) 
9(6%) 
Total 
(N = 146) 
115(79%) 
17(12%) 
14(10%) 
Total 
(N = 146) 
110(75%) 
19(13%) 
129(88%) 
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Table 7 
Work Status of Subjects of Follow-up Assessment 
Work status 
Usual duties 
Alternative duties 
Compensation leave 
a Other 
Compositors 
(N = 41) 
33(81%) 
5(12%) 
2(5%) 
1(2%) 
Subsample 
Clerical 
(N = 32) 
23(72%) 
5(16%) 
4(13%) 
o 
DPOs 
(N = 56) 
39(70%) 
8(14%) 
7(13%) 
2(4%) 
Total 
(N = 129) 
95(74%) 
18(14%) 
13(10%) 
3(2%) 
a One compositor was on medical leave and two of the DPOs had resigned 
from their positions and were unemployed. 
3. Procedure 
For each subsample employees in the work place were asked to stop 
work and were assembled so that the researcher could be introduced and 
the study explained. It was emphasised that, although employees would 
be released " from their duties if they wished to take part in the study, 
participation was entirely voluntary. It was further emphasised that 
all material gathered would be strictly confidential, with numbers 
instead of names used to identify individual protocals. Employees at 
the Government Printing Office were then individually approached by the 
researcher and their participation sought. At the Department of 
Immigration and Ethnic Affairs this was done by the DPO supervisor who 
also timetabled interviews. 
Employees at the Government Printing Office who were on 
compensation leave were sent a letter from the researcher, together with 
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a covering letter from the Printing Office. In addition, some were 
telephoned by Printing Office staff. Those from the Department of 
Immigration amd Ethnic Affairs were telephoned by Department staff. 
Employees contacted in these ways and who agreed to participate in the 
study either came to the workplace for interview (eight of the DPO 
sample) or were interviewed by the researcher in their homes (one 
compositor, three clerical staff and one DPO). 
In both places of work the questionnaires and interviews were 
completed in a private room away from the subjects' work stations. The 
researcher remained with each subject while she or he completed the 
questionnaire, responding to any questions that arose, and then 
conducted the interview. Assessment was made of the subject's work 
station either before or after this. The average time taken for 
completion of the initial questionnaire, interview, and work station 
assessment was 74 minutes, with a range from 30 minutes to almost four 
hours for one subject interviewed at home. 
All subjects were instructed to complete the work-related items In 
the questionnaire as they applied to their usual jobs. As a 
consequence, those performing their usual duties described their current 
duties and working conditions, while those on compensation leave and 
those performing alternative duties provided retrospective data. Notes 
were made on the current work situation of those in the latter group. 
At the follow-up the relevant sections of the questionnaire and 
interview were repeated. For those seen in person by the researcher the 
average time taken for this assessment was 20 minutes, with a range of 
from 10 to 90 minutes. With the exception of seven participants 
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reinterviewed at home, all those not at work and for whomAhome -~address 
w W~ 
~ available wa5 mailed a questionnaire. 
4. Initial Assessment Research Measures 
The initial questionnaire and interview, reproduced in Appendix C, 
sought information in three broad areas: job characteristics and 
working conditions, social and psychological characteristics of 
employees, and health and well-being of employees. Some of the 
questionnaire and interview scales were widely used psychometric 
instruments for which normative data were available. Other items marked 
with an asterisk were adapted from the questionnaire developed by Ryan 
et al. (personal communication). Objective assessments of the usual 
work stations of subjects working were carried out as advised by Ryan 
(personal communication). A description of the questionnaire and 
interview contents, organised according to the three broad areas 
specified, is provided below. The letter and number or letters and 
numbers given in brackets after each item or set of items correspond 
with those in the right-hand column of the questionnaire and interview 
in Appendix C. 
4.1 Job Characteristics and Working Conditions 
4.1.1 Job Description and Work Station Assessment 
Information was obtained on job title and classification, 
equipment used, duties performed, average daily keyboard use, deadlines, 
and opportunities for rest breaks (Items 81, 84, 86, 87, 03, 04). It 
was not possible to obtain an objective measure of key stroke rate, and 
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the majority of subjects did not consider themselves able to provide a 
valid estimate of their current speed (B5). 
At the work station the presence of a detachable keyboard, the use 
of a document holder, and the position of source copy were noted (II, 
12, 15). When the subject was sitting at the work station, measurements 
were taken of the distance from the seat of the chair to the floor and 
from the top of the subject's popliteal muscle (behind the knee) to the 
floor. The difference in the measurements was used to indicate leg 
position (13). In addition, measurements were taken of the distance 
from the point of the subject's elbow held at right angles to the floor 
and from the second (ASDF) row of the keyboard to the floor. The 
difference in these two measurements was used to indicate arm position 
(14). 
4.1.2 Perceived Characteristics and Working Conditions 
This component of the assessment consisted mainly of the shortened 
form, Form S, of the Work Environment Scale (WES, Insel & Moos, 1974). 
This Scale consists of ten 4-item subscales: job involvement 
(Cl,Cll,C21,C31), peer cohesion (C2,C12,C22,C32), staff support 
(C3,C13,C23,C33), job autonomy (C4,C14,C24,C34), task orientation 
(C5,C15,C25,C35), work pressure (C6,C16,C26,C36), clarity of 
expectations (C6,C17,C26,C36), management control (C8,C18,C28,C35), 
innovation (C9,C19,C29,C39), and physical comfort (C10,C20,C30,C40). 
Table 8 lists the ten subsca1es with brief descriptions of each. 
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Table 8 
Description of Subscales of the Work Environment Scale (WES), 
from Insel and Moos (1974) 
1. Involvement 
2. Peer cohesion 
3. Staff support 
4. Autonomy 
5. Task orientation 
6. Work pressure 
7. Clarity 
8. Control 
9. Innovation 
10. Physical 
comfort 
Measures the extent to which workers are concerned 
and committed to their jobs; includes items 
designed to reflect enthusiasm and constructive 
activity. 
Measures the extent to which workers are friendly 
and supportive of each other. 
Measures the extent to which management is 
supportive of workers and encourages workers to be 
supportive of each other. 
Assesses the extent to which workers are encouraged 
to be ·self-sufficient and to make their own 
decisions. Includes items related to personal 
development and growth. 
Assesses the extent to which the climate emphasizes 
good planning, efficiency and encourages workers to 
"get the job done". 
Measures the extent to which the press of work 
dominates the job milIeu. 
Measures the extent to which workers know what to 
expect in their daily routines and how explicitly 
rules and policies are communicated. 
Measures the extent to which management uses rules 
and pressures to keep workers under control. 
Measures the extent to which variety, change, and 
new approaches are emphasized in the work 
environment. 
Assesses the extent to which the physical 
surroundings contribute to a pleasant work 
environment. 
An additional item on noise was included as this variable was not 
assessed in the physical comfort subscale of the WES (C41). Overall 
perception of job stress in the past year was assessed by a Likert-type 
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item with five response categories (05) and a visual analogue scale 
(Jl). Job satisfaction, boredom, and the extent to which subjects had 
to push themselves in their work were each assessed by Likert-type items 
with three response categories (01,06,02). 
4.2 Social and Psychological Employee Characteristics 
The standard sociodemographic data collected for each subj~ct 
included sex, age, education, country, of birth and marital status 
(AI-AS). Length of time in the current job and length of time using 
keyboard equipment were recorded (B2,B3). 
Personality was assessed with a lS-item Neuroticism Scale derived 
from the Buss and Plomin (1975) EASI-III Temperament Survey 
(Braithwaite, personal communication). This Scale samples items from 
four of the facets of behaviour identified by Buss and Plomin: general 
emotionality, anger, timidity, and impulsiveness. The items (HI-H1S) 
are considered to be closely related to Eysenck's (1967) definition of 
neuroticism as emotional sensitivity or over-responsiveness 
(Braithwaite, Duncan-Jones, Bosly-Croft & Goodchild, 1984). Scores 
obtained on the Neuroticism Scale correlate moderately (a = .58) with 
scores obtained on the neuroticism subscale of the Eysenck Personality 
Inventory (EPI, Eysenck, 1964) (Braithwaite, personal communication) . 
Life stress was assessed in several ways. As with job stress, 
overall perception of life stress in the past year was assessed by a 
Likert-type item with five response categories (07) and a visual 
analogue scale (J2). The number and nature of distressing life events 
(28 items, EI-E28) and chronic difficulties (12 items, E29-E40) 
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experienced In the previous four months, and of distressing life events 
and chronic difficulties experienced at least three times in the 
previous year (7 items, E41-E47) were assessed using scales developed by 
Andrews, Duncan-Jones, Henderson, Howie, and Waugh (Duncan-Jones, 
personal communication). For each of the life events and chronic 
difficulties recently experienced, distress ratings according to Tennant 
and Andrews (1976) were assigned. The two sets of ratings were summed 
separately to give a weighted distress score for recent life events and 
a weighted distress score for recent chronic difficulties. In addition, 
subjects were asked to complete a visual analogue scale indicating the 
degree of personal stress asociated with each life event and chronic 
difficulty recently experienced (e.g. J3,J4). These scores were summed 
together to give a personal distress score for both life events and 
chronic difficulties. Preliminary chi-square analysis showed that six 
of the original items (El,E8,E13,E14,E29,E35) were significantly 
associated with symptoms of occupational overuse disorder. Because of 
this, these items were subsequently excluded from the three measures of 
recent life stress. 
Social support was assessed using four of the subscales of the 
Interview Schedule for Social Interaction (ISSI, Henderson, 
Duncan-Jones, Byrne & Scott, 1980). These were availability of 
friendship (AVFR) which contained five items (Ll,L3,L5,L7,LlO), adequacy 
of friendship (ADFR) which contained six items (L2,L4,L6,L8,L9,L12), 
availability of attachment i.e. affectional ties (AVAT) which contained 
eight items (L14,L16,L19,L21,L25,L28,L31,L33), and adequacy of 
attachment (ADAT) which contained twelve items (L17,L18,L20,L21,L23,L24, 
L25,L27,L29,L30,L32,L34). The availability and adequacy subscale totals 
were summed separately to provide measures of the availability of social 
support (AVSS) and the adequacy of social support (ADSS). 
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4.3 Health and Well-being of Employees 
4.3.1 Somatic Status 
A series of items in the questionnaire asked whether subjects had 
experienced certain work-related health problems: musculo-skeletal 
symptoms (pain, aching, stiffness, cramp, swelling, soreness, weakness, 
tingling, or numbness), headaches, eye or vision problems, loss of 
appetite, loss of concentration, a skin rash, or any other problems 
(Fl,F13-F2D). For those with musculo-skeletal symptoms, further 
information was sought on the site of symptoms (F2,F3,K5), their nature 
(F3), frequency (F3,K6), and duration (F3), the extent to which they 
interfered with activities 'of daily living (F8), and the subject's 
response to the symptoms (F4,F5,F7,F9,K7,K8). In addition, they were 
asked if and how the symptoms had changed in the pr~~~ding six months 
(KID) and about coworkers and friends who had experienced symptoms of 
overuse disorder (FID-F12). Those who had consulted a medical 
practi tioner were asked about treatment (Kl,F6,K9), diagnosis (K2), and 
workers' compensation (K3,K4). 
Using the repetition injury scale developed by Ryan et at (1985) 
as a guide, three musculo-skeletal symptoms scales were constructed. 
These were based mainly on the frequency of somatic symptoms in the 
preceeding months at various sites. The first scale, henceforth 
referred to as MSS LOWER, was based on the frequency of musculo-skeletal 
symptoms in the lower arms i.e. fingers, hands, wrists, forearms, and 
elbows. The second scale, referred to as MSS UPPER, was based on the 
frequency of musculo-skeletal symptoms in the upper arms and body 1.e. 
upper arms, shoulders, neck, and upper back. The third scale, referred 
to as MSS OVERALL, was based on the frequency of musculo-skeletal 
: I 
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symptoms in the upper limbs and body i.e. fingers, hands, wrists, 
forearms, elbows, upper arms, shoulders, neck, and upper back. All 
subjects were assigned grades from 0 to 4 on each of the scales 
(Appendix D). These grades were treated as the main measures of overuse 
disorders . 
4.3 . 2 Affective status 
Affective status was assessed by the Personal Disturbance Scale 
derived from the Delusions-Symptoms-Scales-Inventory (DSSi/sAD, Bedford, 
Foulds & Sheffield, 1976) and the shortened form (first 43 items) of the 
Present State Examination (PSE, Wing, Cooper & Sartorius, 1974). The 
Personal Disturbance Scale is a self-report measure consisting of seven 
anxiety items (Gl,G3,G4,G7,G9,Gll,G13) and seven depression items 
(G2,G5,G6,G8,GIO,G12,G14). It focuses on recent symptomatology 
uncontaminated by personality attributes, and is an economical and 
efficient instrument for detecting the psychologically disturbed in 
general populations (Bedford et al., 1976). 
The Present State Examination (not reproduced in Appendix D) takes 
the form of an interview. The shortened form covers a range of 
nonpsychotic symptoms e.g. worrying, tension, autonomic anxiety, 
depressed and expansive mood, and obsessions. Items are scored 
according to pre-established clinical criteria by the interviewer. 
Computer analysis of the results using the CATEGO programme (Wing 
et al., 1974) produces a total symptom score and a summary of the types 
of psychopathology present. Another feature of the output is the Index 
of Definition (10) which provides a useful measure of the degree of 
symptom tology present and the distinction between 'case' and 'not casel 
for general population surveys (Wing, 1980). 
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5. Follow-up Assessment Research Measures 
The six-month follow-up focused mainly on musculo-skeletal 
symptoms and psychological symptoms. All subjects completed 
questionnaire items on musculo-skeletal symptoms experienced in the 
intervening six months. They also completed the Personal Disturbance 
Scale (DSSI/sAD) for a second time. Subjects seen in person were 
reassessed with the Present State Examination. Information on current 
job title and classification, duties performed, and any changes in these 
since initial assessment was sought from all subjects. 
6. Reliability and Validity 
Uniformity in data collection methodology was ensured with a 
single researcher administering all questionnaires and conducting all 
interviews and work station assessments. The researcher had been 
trained in administration and rating of the Present state Examination by 
an experienced rater and was subsequently shown to achieve satisfactory 
results (Parker & Blignault, 1983). 
The raw data were scored where necessary, coded, and transcribed 
to standard coding forms by the researcher. To minimise error a rule 
book was used for coding. Frequency tables were produced for all 
variables, and any obvious errors and unexpected values were rechecked 
against both the original protocols and the coding forms. Errors 
detected in this way were corrected. Subsequently, reclassification of 
variables suggested by the frequency tables and recalculation of scores 
on the life stress measures to exclude the six items correlated with 
symptoms of overuse disorder was done by computer. 
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The validity of the musculo-skeletal symptoms scales has been 
demonstrated by Ryan (personal communication): scores based on the 
frequency of symptoms alone being significantly correlated with scores 
based on medical assessment of symptoms and signs (Kendall1s Tau B = .91 
and above). In order to obtain an indication of the test-retest 
reliability of these measure in the present study, 25 subjects were 
reassessed for musculo-skeletal symptoms one week after follow-up. 
Spearman rank order correlation coefficients were calculated for scale 
, 
scores obtained at this occasion and at follow-up. These were .84 for 
MSS LOWER, .79 for MSS UPPER, and .84 for MSS OVERALL. Thus, the 
measures may be regarded as having acceptable test-retest reliability 
given the nature of the data. 
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RESULTS 
Results obtained for measures of job characteristics and working 
conditions, social and psychological employee characteristics, and 
general work-related health problems are reported in Tables BI-Bll in 
Appendix B. Results obtained for measures of musculo-skeletal and 
psychological symptoms are reported below. First, results obtained for 
the two sets of measures at initial assessment are presented. Then 
results of the major statistical analyses - univariate analyses and 
multiple regression analyses - are presented. Finally, results obtained 
for the two sets of measures of follow-up assessment are presented. 
1. Initial Assessment 
1.1 Musculo-skeletal Symptoms 
At initial assessment 110 of the 146 subjects (75%) indicated that 
they had experienced work-related musculo-skeletal symptoms at some 
time . Twenty percent reported symptoms confined to the lower arms, 14% 
reported symptoms confined to the upper arms and body, and 42% reported 
symptoms in both areas i.e. the lower arms and the upper arms and body. 
The differences in the percentage of subjects reporting symptoms at all 
and in the percentage of subjects reporting symptoms at the three sites 
specified were not statistically significant across the three 
subsamples. For those who reported symptoms, Table 9 shows the number 
of subjects in each subsample who reported symptoms confined the the 
lower arms, confined to the upper arms and body, and in both areas. 
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All subjects who had experienced musculo-skeletal indicated that 
they had experienced symptoms in the previous year. Of these, 57% had 
reported the symptoms to their supervisor (or, in the case of subjects 
who were employed at the Government Printing Office, to the occupational 
health nurses) in the past year. Fifty-three percent had consulted a 
medical practitioner about the symptoms in the past year, and 9% had 
joined an RSI support group. For those who reported symptoms, Table 10 
shows the number of subjects in each subsample who reported each of 
these responses. For all subjects who reported symptoms, the mean 
number of days in the past year taken off work due to musculo-skeletal 
symptoms and without medical leave was one day, with a range from 0 to 
30 days. 
Of all subjects who reported musculo-skeletal symptoms, 41% 
indicated that housework and driving were affected. Smaller percentages 
indicated that leisure activities (39%), gardening (32%), food 
preparation (28%), shopping (27%), dressing (16%), child care (16%), and 
other activities (13%) were affected. For those who reported symptoms, 
Table 11 shows the number of subjects in each subsample who indicated 
that each of these activities were affected by symptoms. Overall, the 
mean number of activities affected was 2.5, with a range from 0 to 9 
(possible maximum). 
At initial assessment 58 subjects (40% of the total) indicated 
that they had consulted a medical practitioner about musculo-skeletal 
symptoms in the previous year. The majority had been given diagnosis 
either of repetition strain injury (RSI) alone (31%), or of 
tenosynovitis alone (26%). Fourteen percent had been given a diagnosis 
either of a musculo-skeletal syndrome other than tenosynovitis or of 
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Table 9 
Site of Musculo-skeletal Symptoms at Initial Assessment 
Subsample 
Compositors Clerical DPOs 
Site (n = 37) (n = 29) (n = 44) 
Confined to 
lower arms 10(27%) 10(35%) 9(21%) 
Confined to upper 
arms and body 6(16%) 3(10%) 11(25%) 
Both areas 21(57)% 16(55%) 24(55%) 
Table 10 
Responses by Subjects to Musculo-skeletal Symptoms 
Subsample 
Compositors Clerical DPOs 
Response (n = 37) (n = 29) (n = 44) 
Informed supervisor 16(43%) 21(72%) 26(59%) 
Consulted doctor 15(41%) 20(69%) 22(50%) 
Joined RSI group a 1(3%) 1(3%) 8(18%) 
Total 
(n = 110) 
29(26%) 
20(18%) 
61(56%) 
Total 
(n = 110) 
63(57%) 
58(53%) 
10(9%) 
a Significant across subsamples x 2(2,~ = 110) 7 . 34, .P. < • 05. --
I 
I 
! 
I 
I 
j 
I 
I 
II 
~, 
49 
Table 11 
Activities of Daily Living Affected by Musculo-Skeletal Symptoms 
Subsample 
Compositors Clerical DPOs Total 
Site (n = 37) (n = 29) (n = 44) (n = 110) 
Driving 12(32%) 14(48%) 19(43%) 45(41%) 
Houseworka 6(16%) 17(59%) 22(50%) 45(41%) 
Leisure 14(38%) 11(38%) 18(41%) 43(39%) 
Gardening 12(32%) 8(28%) 15(34%) 35(32%) 
Food preparation 8(22%) 9(31%) 14(32%) 31(28%) 
Shopping b 3(8%) 10(35%) 17(39%) 30(27%) 
Dressing 3(8%) 7(24%) 8(18%) 18(16%) 
Child carec 1(3%) 3(10%) 14(32%) 18(16%) 
Other activities 3(8%) 3(10%) 8(18%) 14(13%) 
a Significant across subsamples X2(2,ii = 110) 14.60, £ < .001. = 
b Significant across subsamples x2(2,N = 110) 10.48, £ < .01. = 
c significant across subsamples x2(2,N = 110) - 13.49, £ < .01. -
tenosynovitis and another musculo-skeletal syndrome, e.g. epicondylitis, 
tendinitis, or tenosynovitis and carpel tunnel syndrome. Seven percent 
had been given a diagnosis of RSI and some other condition or 
conditions, usually a musculo-skeletal syndrome. Of the remainder, 16% 
had received other diagnoses, e.g. muscle strain and in one case 
arthritis, and 7% were unable to provide this information. For those 
~ho consulted a medical practitioner, Table 12 shows the number of 
subjects in each subsample who had been given these diagnoses. 
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Table 12 
Diagnosis Given by Medical Practitioner 
Subs ample 
Compositors Clerical DPOs 
Diagnosis (n = 14) (n = 18) (n = 22) 
RSI alone 4(28%) 5(28%) 9(41%) 
Tenosynovitis alone 5(36%) 5(28%) 5(23%) 
Other syndrome(s) 1(7%) 2(11%) 3(14%) 
RSI and other 2(14%) 1(6%) 1(5%) 
Other diagnoses 2(14%) 5(28%) 4(18%) 
a Four subjects (1 compositor, 2 clerical staff, and 1 DPO) 
unable to provide this information. 
Table 13 
Treatments Recommended by Medical Practitioner 
Subsample 
Compositors Clerical DPOs 
Treatment (n = 15) (n = 20) (n = 23) 
Time off work 14(93%) 18(90%) 20 (8796 ) 
Pharmacotherapy 6(40%) 11(55%) 15(65%) 
Alternative du ties 8(53%) 9(45%) 14(61%) 
Physiotherapy 10( 67%) 7(35% ) 13(57%) 
Occupational therapy 5(33%) 3(15%) 5( 22% ) 
i Splint 3(20%) 3(15%) 7(30%) 
Other treatments 4(27%) 4(20% ) 5(22%) 
II. 
Total 
(n = 54)a 
18(53%) 
15(28%) 
6(11%) 
4(7%) 
11(20%) 
were 
Tot al 
(n = 58) 
52(90% ) 
32(55%) 
31(53%) 
30(52% ) 
13 (22% ) 
13(22%) 
13(22%) 
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For the majority of subjects who consulted a medical practitioner 
(90%) time off work had been recommended. Pharmacotherapy had been 
recomrnended for 55%, alternative duties - to commence immediately or 
after time off - were recommended for 53%, and physiotherapy for 53%. 
Occupational therapy, wearing of a splint, and other treatments were 
each recommended in 22% of cases. For those who consulted a medical 
practitioner, Table 13 shows the number of subjects in each subsample 
who had been recommended these treatments. It was noted that a small 
, 
number of subjects chose to reject the medical advice, e.g. some chose 
to remain at work rather 'than take time off and others chose to manage 
without medication. 
According to the frequency of musculo-skeletal symptoms 
experienced in the previous month all subjects were assigned grades 
(0-4) on three scales: MSS LOWER, musculo-skeletal symptoms in the 
lower arms; MSS UPPER, musculo-skeletal symptoms in the upper arms and 
body; and MSS OVERALL, musculo-skeletal symptoms In the upper limbs and 
bodya. The number of subjects in each subsample who were assigned the 
different grades on each of the scales is shown in Table 14. For all 
three subsamples the distribution of grades on each of the scales was 
bimodal, with peaks at the lower and upper ends of the scales. Because 
of this it was decided to reduce the five grades to two grades, turning 
the three measures of musculo-skeletal symptoms into dichotomous 
variables. A cut off between Grade 2, symptoms at least monthly, and 
Grade 3, symptoms once a week or more often, was chosen as this gave an 
almost median split for the total sample on MSS OVERALL. The number of 
a Musculo-skeletal symptoms in either the lower arms or the upper arms 
and body or both areas. 
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Table 14 
Grades Assigned on the Musculo-skeletal Symptoms Scales ~t Initial 
Assessment 
Scale and Grade 
MSS LOWER 
0 
1 
2 
3 
4 
MSS UPPER 
0 
1 
2 
3 
4 
MSS OVERALL 
0 
1 
2 
3 
4 
Subsample 
Compositors Clerical DPOs 
(n = 44) (n = 37) (n = 65) 
13(30%) 11(30%) 32(49%) 
8(18%) 8(22%) 2(3%) 
3(7%) 4(11%) 4(6%) 
6(14%) 2(5%) 12(19%) 
14(32%) 12(32%) 15(23%) 
17(39%) 18(49%) 30(46%) 
10(23%) 4(11%) 7(11%) 
5(11%) 2(5%) 4(6%) 
6(14%) 2(5%) 9(14%) 
6(14%) 11(30%) 15(23%) 
7(16%) 8(22%) 21(32%) 
9(21%) 8(22%) 6(9%) 
5(11%) 4(11%) 2(3%) 
7(16%) 4(11%) 11(17%) 
16(36%) 13(35%) 25(39%) 
Total 
(n = 146) 
56(38%) 
18(12%) 
11(8%) 
20(13%) 
41(28%) 
65(45%) 
21(14%) 
11(8%) 
17(12%) 
32(20%) 
36(25%) 
23(16%) 
11(8%) 
22(15%) 
54(37%) 
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subjects in each subsample who were assigned the two grades on each of 
the scales after recoding is shown in Table 15. All subsequent 
statistical analyses involving these measures of musculo-skeletal 
symptoms were based on the dichotomous variables. 
1.2 Psychological Symptoms 
At initial assessment all subjects completed the Personal 
Disturbance Scale (DSSI/sAD) and the short form of the Present State 
Examination (PSE). Table 16 shows the means and standard deviations for 
the three DSSI/sAD subscales - anxiety, depression, and total 
disturbance - for each subsample. Canberra norms for males and females 
(Henderson et al., 1981) are provided for comparison. Results obtained 
for all three scales were positively skewed, as might be expected in a 
general population sample (Bedford et al., 1976; Henderson et al., 
1981). However, for all three subsamples the mean scores for anxiety 
and depression - and by inference for total disturbance - were elevated 
compared with Canberra norms. 
On the PSE Index of Definition 36% of the total sample were 
classified as asymptomatic (Index of Definition, 10 of 1). Forty five 
percent were classified as having nonspecific symptoms (10 of 2 or 3), 
10% were classified as having specific symptoms (10 of 4), 8% were 
classified as threshold cases (10 of 5) and 1% were classified as 
definite cases (10 of 6 or 7). Table 17 shows the number of subjects in 
each of the subsamples classified in these ways. Normative data are 
provided from Henderson et al. (1981). Results obtained on this measure 
were positively skewed as might be expected. However, psychological 
symptoms were commoner in all three subsamples than in the general 
population. 
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Table 15 
Grades Assigned on the Musculo-skeletal Symptoms Scales, Recoded As 
Dichotomous Variables, at Initial Assessment 
Subsample 
Compositors Clerical DPOs Total Scale and Grade (n = 44) (n = 37) (n = 65) (n = 146) 
MSS LOWER I 
1 i 0(0-2) 24(55%) 23(62%) 38(59%) 85(58%) , 
1(3,4) 20(46%) 14(38%) 27(48%) 61(42%) • , 
~ 
MSS UPPER ! I 
I 0 32(73%) 24(65%) 41(63%) 97(66%) 
1 12(27%) 13(35%) 24(37%) 49(37%) 
! 
I 
MSS OVERALL 
0 21(48%) 20(54%) 29(45%) 70(48%) 
1 23(52%) 18(46%) 36(55%) 76(52%) 
I 
I 
! 
II 
I 
I 
55 
Table 16 
Anxiety, Depression, and Total Disturbance, Assessed by the Personal 
Disturbance Scale (DSSI/sAD) at Initial Assessment 
Subscale 
Anxiety 
Mean 
s.d. 
Depression 
Mean 
s.d. 
Total scale 
Mean 
s.d. 
Subs ample 
Compositors 
(n=44) 
2.B 
2.5 
2.0 
2.5 
4.B 
4.B 
Clerical 
(n=37) 
3.7 
3.9 
3.2 
4.3 
6.9 
7.9 
a From Henderson et ale (1981). 
DPOs 
(n=65) 
2.6 
2.5 
1.B 
.27 
4.9 
4.9 
Total 
(n=146) 
2.9 
2.9 
2.2 
3.2 
5.1 
5.8 
a Canberra Norms 
Men 
(n=lOl) 
1.2 
1.B 
0.7 
1.6 
Women 
(n=142) 
1.9 
2.4 
1.1 
2.1 
No data No data 
For the purpose of statistical analysis it was decided to recode 
the PSE Index of Definition as a dichotomous variable. A cut off point 
between nonspecific symptoms, 10 of 3, and specific symptoms, 10 of 4, 
was selected as this was readily interpretable and, given the 
distribution of psychological symptoms in the total sample, 
statistically useful. The number of subjects in each subsample who were 
assigned the two grades after recoding is shown in Table lB. All 
subsequent statistical analyses involving this measure were based on the 
dichotomous variable. 
i 
~ 
, 
I 
I 
, 
I 
j 
I 
! 
I 
I 
I: 
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Table 17 
Psychological Symptoms, Assessed by the Present State Examination, at 
Initial Assessment 
Subs ample 
Index of 
Definition 
Compositors Clerical DPOs 
(n=44) (n=37) (n=65) 
1 22(50%) 7(19%) 24(37%) 
2 10(23%) 16(43%) 25(39%) 
3 6(14%) 1(3%) 7(11%) 
4 3(7%) 7(19%) 5(7%) 
5 2(5%) 5(14%) 4(6%) 
6 1(2%) 1(3%) 0 
7 0 0 0 
a From Henderson et al. (1981) . 
Table 18 
a Canberra Norms 
Total Men Women 
(n=146) (n=l 01) (n=142) 
53(36%) 69% 54% 
51(35%) 15% 20% 
14(10%) 6% 6% 
15(10%) 4% 9% 
11(8%) 6% 9% 
2(1%) 1% 2% 
0 0% 0% 
Psychological Symptoms, Assessed by the Present ........ tQ.-t~ Examination and 
Recoded As a Dichotomous Variable, at Initial Assessment 
Subs ample 
Index of Compositors Clerical DPOs Total Definition (n = 44) (n = 37) (n = 65) (n = 146) 
0(1-3) 38(86%) 24(65%) 36(86%) 118(81%) 
1(4-7) 6(14%) 13(35%) 9(14%) 28(19%) 
, 
I 
: 
i 
I 
i 
I 
I 
I 
II 
II 
I' 
II 
! 
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2. Univariate Analyses 
In the major serIes of univariate analyses the associations 
between musculo-skeletal symptoms and other variables were examined. For 
each of the main measures of musculo-skeletal symptoms _ MSS LOWER, 
MSS UPPER, and MSS OVERALL - comparisons were made between subjects with 
frequent symptoms, i.e. symptoms once a week or more often, and those 
with infrequent or no symptoms on other variables, taken individually. 
The statistical techniques employed were chi-square, with Yates 
correction for continuity in the case of dichotomous variables, and 
one-way analysis of variance (ANOVA), both computed using SPSSx 
(Statistical Package for the Social Sciences, Norusis, 1983). To reduce 
the likelihood of Type I error the criterion for statistical 
significance was set at a = .05/3 = .017 for all tests. In all 
comparisons involving chi-square subsample was included as a (control) 
variable. Separate ANOVAs were computed for each subsample. 
Comparisons were made on all scales, subscales, and individual 
items in the questionnaire and interview. However, only results 
obtained for psychometric instruments and for select individual items 
denoting job characteristics, working conditions, and socio- and 
biodemographic characteristics of employees are reported here. The 
results obtained for measures of job characteristics and working 
conditions are presented first. Then results obtained for employee 
characteristics and psychological well-being are presented. 
, 
1 
I 
I 
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2.1 Job Characteristics and Working Conditions 
As all the compositors and OPOs used VOTs, the difference In 
keyboard equipment used, VOT alone or other, between those with frequent 
symptoms and the rest was examined only in the clerical subsample where 
it was not significant. All but one of the compositors had moveable 
keyboards and all used document holders. Most (92%) of the clerical 
staff did not have document holders. Among the VDT users in this 
subsample there was no significant difference in keyboard, moveable or 
fixed, between those with frequent symptoms and the others. Similarly, 
in the OPO subsample there was no significant difference in keyboard, 
moveable or fixed in position by a cradle, between those with frequent 
symptoms and the others. Although none of the OPOs were supplied with 
document holders, just over half (55%) rested the copy, passenger cards, 
on the top of the keyboard against the bottom of the screen. There was 
no significant difference In use of this strategy between those with 
frequent symptoms and the rest. In all subsamples there were no 
significant differences either in measurements of popliteal-seat height 
difference and elbow-keyboard difference or in position of source copy, 
to the side or in front of the operator, between those with frequent 
symptoms and the rest. 
In all subsamples the differences in average daily keyboard use 
and in duties performed, keyboard duties only or varied duties, between 
those with frequent symptoms and the others were not significant. In 
the clerical subsample only, those classified as having frequent 
symptoms on two of the scales were significantly more likely to report 
that they more frequently missed rest breaks and meal breaks than the 
others. The two scales were MSS LOWER x 2 (1, N = 37) - 10.35, Q < .001 
and MSS OVERALL x 2(1,N = 37) = 6.19, Q < .017. 
I 
! 
I 
• 
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In comparisons between those with frequent symptoms and the rest 
of the subscales of the Work Environment Scale the only significant 
differences found were for autonomy and work pressure. Among the 
compositors only, those classified as having frequent symptoms on MSS 
LOWER reported significantly less autonomy (Mean = 0.30) than did the 
others (M = 0.96), F = 10.37, Q< .001. Similarly, those classified as 
having frequent symptoms on MSS OVERALL reported significantly less 
autonomy (M = 0.35) than did the others (M = 1.00), F = 10.20, Q <.01. 
Among the clerical staff only, those classified as having frequent 
symptoms on MSS UPPER reported significantly greater work pressure 
(M = 3.00) than did the others (M = 1.58). F = 9.02, Q <.001. 
Similarly, those classified as having frequent symptoms on MSS OVERALL 
reported significantly greater work pressure (M = 2.76) than did the 
others (M = 1.50), F = 6.77, Q <.017. 
In all subsamples the differences in work environment noise levels 
and job satisfaction reported by those with frequent symptoms and the 
others were not significant. Among the DPOs only, those classified as 
having frequent symptoms on MSS UPPER were significantly more likely to 
report that they more regularly had to push themselves in their work 
than the others X2(1,N = 65) = 8.54, Q <.017. 
Among the clerical staff and the DPOs, but not the compositors, 
significant results were obtained for job stress in the past year 
assessed by visual analogue scale. Among the clerical staff three sets 
of significant results were obtained. Staff classified as having 
frequent symptoms on MSS LOWER reported significantly greater job stress 
(M = 6.21) than did the others (M = 3.52), F = 8.90, Q <.001. 
Similarly, for MSS UPPER those with frequent symptoms reported 
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significantly greater job stress (M = 7.08) than did the others (M = 
3.17), F = 24.76, Q <.001, and for MSS OVERALL those with frequent 
cd 
symptoms reported significantly greater job stress (M = 6.53) than : the 
others (M = 2.85), F = 23.31, Q < .001. Among the DPOs those classified 
as having frequent symptoms or MSS UPPER reported significantly greater 
job stress (M = 5.08) than did the others (M = 2.61), F = 16.79, 
Q < .001. Similarly, those classified as having frequent symptoms on MSS 
OVERALL reported significantly greater job stress (M = 4.50) than did 
the others (M = 2.31), F = 13.36, Q < .001. 
Overall, comparisons between subjects with frequent musculo-
skeletal symptoms and the rest on the majority of measures of job 
characteristics and working conditions did not produce results that were 
significant. Moreover, the few significant results that were found 
were, with one exception, confined to one subsample. These were for 
missing breaks (for MSS LOWER and MSS OVERALL in the subs ample of DPOs) , 
autonomy (for MSS LOWER and MSS OVERALL in the subsample of 
compositors), work pressure (for MSS UPPER and MSS OVERALL In the 
clerical subsample), pushing oneself (for MSS UPPER in the subsample of 
DPOs) and job stress In the past year (for MSS LOWER, MSS UPPER, and MSS 
OVERALL in the clerical subsample and for MSS UPPER and MSS OVERALL in 
the subsample of DPOs). 
2.2 Social and Psychological Employee Characteristics 
As all but two of the compositors were males and all but two of 
the DPOs were females, the difference in sex between those with frequent 
symptoms and the others was examined only in the clerical subsample 
where it was not significant. In all subsamples the differences in age, 
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years of keyboard experience, and years spent in the current job between 
subjects with frequent symptoms and the rest were not significant. 
Similarly, in all subsamples the differences in neuroticism, in measures 
of social support, and in most of the measures of life stress between 
subjects with frequent symptoms and the rest were not significant. In 
the clerical subsample only, a significant result was obtained for life 
stress in the past year assessed by visual analogue scale. Clerical 
staff classified as having frequent symptoms on MSS UPPER reported 
significantly greater life stress eM = 6.23) than did the others 
eM = 3.08), F = 12 .70, Q <. 01 . 
2.3 Psychological Well-being 
In all subsamples the differences in general psychological 
symptoms, assessed by the PSE Index of Definition and recoded as a 
dichotomous variable, between subjects with frequent symptoms and the 
rest were not significant. In the clerical subsample, but not the other 
two subsamples, significant results were found for measures derived from 
the Personal Disturbance Scale eDSSI/sAD). 
Clerical staff classified as having frequent symptoms on MSS LOWER 
reported significantly greater anxiety eM = 6.21) than did the others 
eM = 2.13), F = 12.67, Q < .01. In addition, they reported significantly 
greater depression eM = 5.86) than did the others eM = 1.61), F = 10.80, 
Q <.01, and significantly greater total disturbance eM = 12.07) than did 
the others eM = 3.74), F = 13.01, Q <.01. Clerical staff classified as 
having frequent symptoms on MSS UPPER reported significantly greater 
anxiety eM = 6.31) than did the others eM = 2.25), F = 11.93, Q < .01 
and, also, significantly greater total disturbance eM = 11.38) than did 
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the others (M = 4.46), F = 7.76, Q< .01. Similarly, clerical staff 
classified as having frequent symptoms on MSS OVERALL reported 
significantly greater anxiety (M = 6.12) than did the others (M = 1.60), 
F = 18.31, Q< .001, and also, significantly greater total disturbance 
(M = 11.35) than did the others (M = 3.0), F = 13.66, Q < .001. 
3. Multiple Regression Analyses 
In examining the relationships between the two sets of dependent 
variables - musculo-skeletal symptoms and psychological symptoms - and 
independent variables a statistical modelling approach (Dobson, 1983) 
was adopted. Multiple regression, which is the standard technique for 
relating a continuous response variable to several independent 
variables, was employed for the final model for the Personal Disturbance 
Scale (DSSI/sAD). Logistic regression, which is used to model 
relationships between a binary response variable and several independent 
variables, was employed for the final models for the three sets of 
musculo-skeletal symptoms - MSS LOWER, MSS UPPER, and MSS OVERALL - and 
the PSE Index of Definition. Multiple regression lS commonly employed 
in the behavioural and social sciences (e.g. Harris, 1975; Hays, 1973). 
However, logistic regression is rarely employed in these fields. For 
this reason the technique is briefly described below. 
If P represents the probability or risk that a person whose values 
for K risk variables are Xl, X2 ..... XK has a certain outcome, e.g. 
frequent musculo-skeletal symptoms rather than infrequent or no 
symptoms, then the logistic regression model can be expressed by the 
formula: 
logit(p) = BO + Bl(Xl) + B2(X2) + ..••••..••• BK(XK) 
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In the fitted regressIon models estimated values of the 
coefficients 80, 81, and 8K are inserted into the model. For large 
samples the method of maximising likelihood estimation is usually used. 
The contribution of each risk variable is assessed by comparing models 
with and without the specified risk variable. The measure often 
employed in this comparison is the change in deviance, the likelihood 
ratio test statistic, when the specified risk variable is added to the 
model. If the hypothesised logistic regression model is correct and the 
sample size is large, the deviance change has an approximate chi-square 
distribution with degrees of freedom equal to the difference in the 
number of coefficients estimated for the two models. The statistical 
significance is obtained by relating the deviance change to the critical 
value of the appropriate chi-square distribution. 
If a risk variable produces a significant change in deviance, the 
magnitude of the effect that this variable has on the outcome, which IS 
determined by the size of the coefficient, is assessed with the 
transformation of the logit scale to a probability scale. The effect of 
the risk variable on the probability of outcome can be demonstrated 
graphically or in tabular form. The general model can be expressed by 
the formula: 
P = antilogit [80 + 81(Xl) + 82(X2) + •••••••• 8K(XK)] 
3.1 Musculo-skeletal Symptoms 
For each set of musculo-skeletal symptoms a series of multiple 
regression analyses was carried out. The objective of these analyses 
was to systematically examine the role of job characteristics and 
working conditions and of social and psychological employee 
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Table 19 
Independent Variables in Regression Analyses for 
Musculo-skeletal Symptoms 
Job characteristics and working conditions: 
1. Average daily keyboard use (hours) 
2. Duties performed (keyboard duties only or varied duties) 
3. Opportunities for rest breaks (regularly miss breaks or not) 
4. Popliteal-seat height difference (mm) 
5. Elbow-keyboard difference (mm) 
6. Position of source copy (to the side or in front of the 
operator 
7. Involvement ) 
8. Peer cohesion ) 
9. Staff support 
10. Autonomy 
11. Task orientation 
) 
) 
) 
12. Work pressure ) 
13. Clarity ) 
14. Control ) 
15. Motivation ) 
16. Physical comfort ) 
WES subscale scores 
17. Work environment nOIse level (too noisy or not) 
18. Pushing oneself (most of the time, some of the time, rarely 
or never) 
19. Subsample (Compositors, Clerical, DPOs) 
Social and psychological attributes of employees: 
20. Age (years) 
21. Keyboard experience (years) 
22. Time in current job (years) 
23. Neuroticism (Neuroticism Scale score) 
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characteristics as risk factors for each set of symptoms. Twenty-three 
independent variables were selected for inclusion in the initial 
analyses. These are listed in Table 19. 
The selection of independent variables was considered carefully. 
It was decided to ' include all variables assessed by standard 
psychometric instruments - the Work Environment Scale and the 
Neuroticism Scale - and the three objective measures of work station 
settings advised by Ryan: popliteal-seat height difference, elbow-
keyboard difference, and position of source copy. It was decided to 
include the three nonergonomic variables identified as risk factors for 
musculo-skeletal symptoms among keyboard operators by Ryan et al. 
(1984). These were age, keyboard experience, and the extent to which 
employees had to push themselves in their work. It was decided to 
include three additional work-related variables generally considered 
(e.g. Task Force, 1985) as important risk factors among keyboard 
operators: average daily keyboard use, range of duties performed, and 
opportunities for rest breaks. Finally, time in current job, work 
environment noise level, and subsample (coded as a dummy variable) were 
included as independent variables also. 
Each of MSS LOWER, MSS UPPER, and MSS OVERALL were regressed upon 
the 23 independent variables in order to clarify and determine the 
importance of the latters' roles as risk factors, taken separately, for 
each set of musculo-skeletal symptoms. All statistical analyses and the 
fitting of the final models were carried out using the Gens t at Computer 
Package (Alvey et al., 1983).a 
a 
Analyses were carried out by Ross Cunningham, consultant 
statistician at the Australian National University. However, 
responsibility for interpretation of the results rests solely with 
the author. 
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The first step in all analyses was examination of the 10 subscales 
of the Work Environment Scale (WES). The 10 subscales had been scored 
from 0 to 4 according to the manual (Insel & Moos, 1974). However, in 
order to reduce the degrees of freedom required and increase the power 
of the multiple regression analyses, it was decided to recode all scores 
as 0 or 1, making each of the subscales a dichotomous variable. 
Recoding was based primarily on the results obtained when MSS LOWER, MSS 
UPPER, and MSS OVERALL respectively were regressed on the 10 subscales 
only. Although in some cases there was a clear cut off point, in other 
cases the cut off point chosen was arbitrary. A separate set of recoded 
variables was derived for each of MSS LOWER, MSS UPPER, and MSS OVERALL 
(Appendix E). 
The next step in all analyses involved stepwise multiple 
regression of each of the musculo-skeletal symptoms scales on all 23 
independent variables. This was followed in all analyses by logistic 
regression on those variables identified in the multiple regression as 
accounting for significant amounts of the variance. In both the 
multiple regressions and the logistic regressions only main effects were 
examined. As the dummy variable for subsample was not identified as 
making a significant contribution in the multiple regressions, it was 
forced in at the conclusion of the logistic regressions. A second set 
of logistic regressions was then carried out, forcing i.n neuroticism at 
the first step followed by the remainder of the variables which were 
entered stepwise. Finally, for each set of musculo-skeletal symptoms a 
summary table was produced showing the predictive probabilities of 
frequent symptoms given various levels and combinations of the 
identified significant risk factors, together with associated 
(approximate) standard errors. 
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3.1.1 Upper Arm and Body Symptoms 
Table 20 shows the results obtained for the initial logistic 
regression of MSS UPPER. It can be seen that of the nine variables 
entered into the model only work pressure had a significant main 
effect. The deviance of the unfitted model was 172.8. When the next 
seven variables - work pressure to years keying - were entered the 
deviance was reduced to 144.0, a significant change X 2(7,N = 146) _ 
22.46, Q <.001. When subsample was entered subsequently, the further 
reduction in deviance was not significant X2(1, N = 146) = 0.2. 
Table 20 
Logistic Regression for Musculo-skeletal Symptoms in the 
Upper Arms and Body 
Variable Coefficient 
Constant 
-2.73 
Work pressure 2.61 
Popliteal-seat height 
difference 
-0.01 
Noise 
-0.55 
Pushing oneself 0.40 
Age 0.04 
Duties 
-0.76 
Years keying 
-0.00 
Subs ample (Clerical) 0.26 
Subsample (DPDs) 0.21 
* Q < .001 
Standard 
Error 
1.17 
0.70 
-0.01 
-0.42 
0.34 
0.03 
0.62 
0.00 
0.74 
0.55 
T 
-2.33 
3.73-'* 
-1.40 
-1.31 
1.17 
1.53 
-1.22 
-0.80 
0.35 
0.38 
J 
68 
Table 24 shows the results obtained for logistic regression of MSS 
UPPER when neuroticism was forced in as the final step, followed by the 
remainder of the variables entered stepwise. Subsample was not included 
in this analysis. Comparing Tables 20 and 21, it can be seen that work 
pressure was still the only variable with a significant main effect and 
that pushing oneself and years keying dropped out of the model. The 
deviance change when neuroticism alone was entered was not significant 
x
2
Cl, N = 146) = 2.2. For the whole set of variables - neuroticism to 
duties - the reduction in deviance ~as significant X 2C6, N = 146) = 
27.5, Q <.001. 
Table 21 
Logistic Regression for Musculo-skeletal Symptoms in the Upper Arms and 
Body, with Neuroticism 
Variable Coefficient 
Constant 
-2.73 
Neuroticism 0.03 
Work pressure 2.73 
Popliteal-seat height 
difference 
-0.01 
Noise 
-0.52 
Age 0.03 
Duties 
-0.69 
* Q <.001 
Standard 
Error 
1.33 
0.02 
0.68 
0.01 
0.41 
0.02 
0.54 
T 
-2.05 
1.12 
4.00* 
-1.42 
-1.27 
1.35 
-1.28 
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The final summary table which is presented in Table 22 contains only 
work pressure, the single significant risk factor identified in the 
logistic regressions for MSS UPPER. It can be seen that if work 
pressure is low, the probability of frequent musculo-skeletal in the 
upper arms is low, 0.25. Conversely, if work pressure is high, the 
probability of frequent symptoms in this area is high, 0.78. 
Table 22 
Final Logistic Regression for Musculo-skeletal Symptoms in the Upper 
Arms and Body, with Estimated Probabilities of Frequent Symptoms 
Variable 
Constant 
Work pressure 
-*g < .001 
standard 
Coefficient Error 
-1.09 0.21 
2.37 0.55 
T 
-5.25 
4.34* 
Summary Table: Estimated Probabilities of Frequent Symptoms 
Level of 
variable 
Low work pressure 
High work pressure 
a S.E., Standard Error 
Probability of 
frequent symptoms 
0.25 (S.E. 0.04)a 
0.78 (S.E. 0.09) 
I 
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3.1.2 Lower Arm Symptoms 
The results obtained for the initial logistic regressIon of MSS 
LOWER are presented in Table 23. Four of the eight variables entered 
into the model had significant main effects: peer cohesion, work 
pressure, duties and physical comfort. The deviance of the unfitted 
model was 183.8. When the next six variables - autonomy to neuroticism 
- were entered the deviance was reduced to 156.7, a significant change 
X2(6, N = 146) = 27.5, Q <.001. When subsample was entered 
subsequently the further reduction in deviance was not significant 
x2(1, N = 146) = 0.9. 
Table 23 
Logistic Regression for Musculo-skeletal Symptoms in the Lower Arms 
Variable Coefficient 
Constant 
-0.15 
Autonomy 
-0.63 
Peer cohesion 
-1.35 
Work pressure 1.35 
Physical comfort 
-1.19 
Duties 
-1.20 
Neuroticism 0.03 
Subsample (Clerical) 
-0.07 
Subsample (DPOs) 0.33 
* Q <.05 
Standard 
Error 
1.06 
0.43 
0.59 
0.61 
0.61 
0.60 
0.02 
0.66 
0.47 
T 
-0.15 
-1.46 
-2.29* 
2.22* 
-1.97* 
-2.02* 
1.46 
-0.26 
0.70 
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Table 24 shows the results obtained for logistic regression of MSS 
LOWER when neuroticism was forced in as the first step, followed by the 
remaining variables entered stepwise. Subsample was not included in 
this analysis. Comparing tables 23 and 24, it can be seen that three of 
the four variables identified in the initial logistic regression as 
significant remained significant: duties, work pressure and peer 
cohesion. The fourth variable, physical comfort, just failed to reach 
significance when neuroticism was forced in first. The deviance change 
when neuroticism alone was entered was not significant X2Cl, N = 146) 
= 1.8. For the whole set of variables - neuroticism to autonomy _ the 
reduction in deviance was significant X2C6, N = 146) = 27.1, Q < .001. 
Table 24 
Logistic Regression for Musculo-skeletal Symptoms In the Lower Arms, 
with Neuroticism 
Variable Coefficient 
Constant 
-0.05 
Neuroticism 0.03 
Duties 
-1.35 
Work pressure 1.34 
Peer cohesion 
-1.16 
Physical comfort 
-1.17 
Autonomy 
-0.66 
* Q <.05 
Standard 
Error 
1.04 
0.02 
0.54 
0.60 
0.55 
0.60 
0.40 
T 
-0.05 
1.48 
-2.49* 
2.24* 
-2.11* 
-1.95 
-1.65 
\ 
I 
I 
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Table 25 
Final Logistic Regression for Musculo-skeletal Symptoms In the Lower 
Arms, with Estimated Probabilities of Frequent Symptoms 
Variable Coefficient 
Constant 
-0.18 
Duties 
-1.30 
Work pressure 1.54 
Peer cohesion 
-1.24 
Standard 
Error 
0.22 
0.52 
0.59 
0.53 
T 
-0.82 
-2.52* 
2.62* 
-2.35* 
, 
* Q <.05 I 
Summary Table: Estimated Probabilities of Frequent Symptoms 
Level of 
variables 
Keyboard duties only 
Low work pressure 
High work pressure 
Varied duties 
Low work pressure 
High work pressure 
a S.E., Standard Error. 
Probability of frequent symptoms 
Low peer 
cohesion 
0.45 (S.E. 0.55)a 
0.80 (S.E. 0.96) 
0.19 (S.E. 0.07) 
0.51 (S.E. 0.15) 
High peer 
cohesion 
0.19 (S.E. 0.08) 
0.53 (S.E. 0.17) 
0.06 (S.E. 0.40) 
0.24 (S.E. 0.13) 
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The final summary table, presented in Table 25, contains the three 
variables identified as significant risk factors in the logistic 
regressions for MSS LOWER: duties, work pressure, and peer cohesion. 
It can be seen that the greatest probability of frequent musculo-
skeletal symptoms in the lower arms, 0.80, is associated with the 
performance of keyboard duties only, high work pressure, and low peer 
cohesion. Conversely, the lowest probability of frequent symptoms in 
this area, 0.06, is associated with varied duties, low work pressure, 
and high peer cohesion. If work pressure alone is altered, i.e. 
increased from low to high, and the other two factors are unchanged, the 
probability of frequent symptoms is increased to 0.24. 
3.1.3 Upper Limb and Body Symptoms 
The results obtained for the initial logistic regression of MSS 
OVERALL are presented in Table 26. Of the nine variables entered, only 
autonomy and pushing oneself had significant main effects. The deviance 
of the unfitted model was 191.3. When the next seven variables - work 
pressure to duties - were entered the deviance was reduced to 165.3, a 
2 
significant change X (7, N = 146) = 26.0, Q < .001. When subs ample 
was entered subsequently the further reduction in deviance was not 
significant X2(1,N = 146) - 2.7. 
Table 27 shows the results obtained for logistic regressIon of MSS 
OVERALL when neuroticism was forced in as the first step, followed by 
the remaining variables entered stepwise. Subsample was not included In 
the analysis. Comparing Tables 26 and 27, it can be seen that autonomy 
and pushing oneself which were identified as significant in the initial 
logistic regression remained significant. In addition, work pressure 
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Table 26 
Logistic Regression for Musculo-skeletal Symptoms in the Upper Limbs and 
Body 
Variable Coefficient 
Constant -0.79 
Work pressure 1.16 
Autonomy -1.06 
Control 0.62 
Task orientation 0.82 
Staff support -0.31 
Pushing oneself 0.71 
Duties -0.81 
Subsample (Clerical) 0.42 
Subsample (DPDs) 0.91 
* Q < .05 
Table 27 
Standard 
Error 
0.70 
0.67 
0.47 
0.64 
0.61 
0.19 
0.34 
0.53 
0.64 
0.57 
T 
-1.12 
1.73 
-2.29* 
0.97 
1.34 
-1.66 
2.07-:(-
-1.53 
0.65 
1.60 
Logistic Regression for Musculo-skeletal Symptoms in the Upper Limbs and 
Body, with Neuroticism 
Variable 
Constant 
Neuroticism 
Autonomy 
Pushing oneself 
Work pressure 
Duties 
Staff support 
* Q <.05 
Standard 
Coefficient . Error 
-0.59 1.04 
0.01 0.02 
-0.97 0.42 
0.72 0.33 
1.31 0.65 
-0.85 0.47 
-0.76 0.47 
T 
-0.56 
0.48 
-2.34* 
2.18* 
2.00* 
-1.81 
-1.62 
I 
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became significant and control and task orientation dropped out of the 
model. The deviance change when neuroticism alone was entered was not 
significant X2(1 , N = 146) = 0.9. For the whole set of variables, 
neuroticism to staff support, the reduction in deviance was significant 
x2(6, N = 146) = 34.6, Q <.001. 
The final summary table, presented in Table 28, contains the three 
variables identified as significant risk factors in the logistic 
, 
regressions for MSS OVERALL: work pressure, autonomy, and pushing 
oneself. It can be seen that the greatest probability of frequent 
musculo-skeletal in the upper limbs and body, 0.92, is associated with 
high work pressure, low autonomy, and pushing oneself most of the time. 
Conversely, the lowest probability of frequent symptoms in this area, 
0.22, is associated with low work pressure, high autonomy, and pushing 
oneself rarely or never. If just pushing oneself is varied from rarely 
or never to most of the time and work pressure and autonomy are 
unchanged, the probability of frequent symptoms in this area is 
increased to 0.53. 
3.2 Psychological Symptoms 
The two measures selected as the main indices of psychological 
symptomatology in the present study were the total score on the Personal 
Disturbance Scale (DSSI/sAD) and the score derived from the PSE Index of 
Definition, i.e. specific symptoms or not. For both measures a serles 
of regression analyses were carried out, with the objective of examining 
the role of work-related musculo-skeletal symptoms as a risk factor for 
psychological symptoms. The major question was whether musculo-skeletal 
symptoms made an additional and independent contribution to 
I 
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Table 28 
Final Logistic Regression for Musculo-skeletal Symptoms in the Upper 
Limbs and Body, with Estimated Probabilities of Frequent Symptoms 
Variable Coefficient 
Constant -0.75 
Work pressure 1.13 
Autonomy -1.15 
Pushing oneself 0.68 
* Q < .05 ** Q < .01 
Standard 
Error 
0.66 
0.63 
0.40 
0.31 
T 
-1.13 
1.78 
-2.86** 
2.16* 
Summary Table: Estimated Probabilities of Frequent Symptoms 
Variable 
and level 
Low work pressure 
Low autonomy 
High autonomy 
High work pressure 
Low autonomy 
High autonomy 
Probability of frequent symptoms 
Rarely or 
never 
Pushing Oneself 
Some of 
the time 
Most of 
t he time 
0.48 (SE O.ll)a 0.65 (SE 0.07) 0.78 (SE 0.08) 
0.22 (SE 0.07) 0.36 (SE 0.05) 0.53 (SE 0.09) 
0.74 (SE 0.14) 
0.48 (SE 0.19) 
0.85 (SE 0.09) 0.92 (SE 0.05) 
0.64 (SE 0.14) 0.78 (SE 0.11) 
a S.E., Standard Error. 
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psychological symptoms, i.e. beyond the effects of other variables 
usually considered as risk variables or moderating variables for 
psychological distress. Statistically this amounted to determining 
whether there was a main effect for musculo-skeletal symptoms when 
entered into the regressions after the other variables. 
A total of 15 independent variables were selected for inclusion in 
the initial analyses. These variables, which are listed in Table 29, 
included neuroticism, three measures of recent life stress independent 
of musculo-skeletal symptoms, and the six measures of social support. 
The effect of each of these variables on psychological well-being and 
distress has been well documented (e.g. Henderson et al., 1981). Also 
included were the three measures of musculo-skeletal symptoms and 
subsample (coded as a dummy variable). Preliminary analysis using 
chi-square had shown that work status - whether subjects were at work 
performing usual duties, at work performing alternative duties, or on 
compensation leave - was significantly associated with both measures of 
psychological symptomatology. Therefore, it was decided to include work 
status (coded as a dummy variable) in the regression analysis. 
The DSSI/sAD and the PSE Index of Definition were each regressed 
on the 15 independent variables. For the DSSI/sAD a series of multiple 
regressions were carried out using SPSSx (Statistical Package for the 
Social Science, Norusis, 1983). For the PSE Index of De finition the 
logistic regression technique was applied and Genstat (Alvey et al., 
1983) was used for computationa . 
a 
Analyses were carried out by Mark Ramsay, consultant statistician at 
the Australian National University. However, responsibility for 
interpretation of the results is the author's alone. 
! 
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Table 29 
Independent Variables In Regression Analyses for Psychological Symptoms 
Personality: 
1. Neuroticism (Neuroticism Scale score) 
Life stress (independent of musculo~skeletal symptoms): 
2. Weighted distress score for recent life events 
3. Weighted distress score for recent chronic difficulties 
4. Personal distress score for recent life events and chronic difficulties 
Social support: 
5. Availability of friendship (AVFR) 
6. 
7. 
Adequacy of friendship (ADFR) 
Availability of attachment (AVAT) 
8. Adequacy of attachment (ADAT) 
9. Availability of social support (AVFR + AVAT) 
10. Adequacy of social support (ADFR + ADAT) 
Musculo-skeletal symptoms: 
11. Symptoms in the lower arms (MSS LOWER) 
12. Symptoms in the upper arms and body (MSS UPPER) 
13. Symptoms in the upper limbs and body (MSS OVERALL) 
14. Subsample (Compositors, Clerical, DPOs) 
15. Work status (usual duties, alternative duties, on leave) 
t 
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In initial analyses the order in which the independent variables 
was entered into the models was predetermined by the researcher. 
Neuroticism was entered in the first step, followed by the life stress 
variables entered stepwise and then the social support variables entered 
stepwise . Next the three measures of musculo-skeletal symptoms were 
entered stepwise and, finally , subsample and work status were added to 
the models . 80th forward and backward stepwise techniques were employed 
to check the solutions obtained . 
In the initial analyses only main effects were examined. However, 
in neither set of analyses did the main effects for any of the social 
support measures reach significance . For this reason, it was decided to 
include an interaction term for life stress and social support in the 
regression on the DSSI/sAD where life stress had a significant maIn 
effect . (There was no effect for life stress in the regression on the 
PSE Index of Definition.) Of the six social support measures, adequacy 
of social support accounted for the greatest amount of the variance. 
Therefore, consideration was given to the interaction between this 
variable and the personal distress of recent life events and chronic 
difficulties which was the life stress measure that accounted for the 
greatest amount of the variance. As social support is generally 
considered to be of greatest importance in the face of adversity (e.g. 
Henderson et al., 1981), for those with life stress scores above the 
median adequacy of social support was added into the model. 
3.2.1 Anxiety and Depression 
The results obtained for the final multiple regression of the 
DSSI/sAD are presented in Table 30. Only four independent variables 
I 
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were included : neuroticism , life stress i.e . the personal distress of 
recent life events and chronic difficulties, musculo-skeletal symptoms 
in the lower arms , and work status. All other variables dropped out of 
the model in initial analyses, including the interaction variable 
derived for life stress and social support. Each of the variables 
remaining in the model had a significant main effect and made a 
significant contribution to the explained variance. Together they 
accounted for a sUbstantial proportion of the total variance (adjusted 
2 R = .445) . 
Inspection of the regression coefficients shows that the 
relationships between DSSI/sAD scores and each of the four variables 
were positive. A high level of anxiety and depression was associated 
with high neuroticism, high life stress, and frequent musculo-skeletal 
symptoms in the lower arms . For the final model work status was 
reclassified as a dichotomous variable: those who were performing usual 
duties were scored as 0 and those who were not doing so were scored 
as 1 . A high level of anxiety and depression was associated with not 
performing usual duties, i . e . with performing alternative duties or 
being on compensation leave. 
3.2.2 General Psychological Symptoms 
Table 31 shows the results obtained in the final logistic 
regression of the PSE Index of Definition. It can be seen that t wo of 
the three variables entered, neuroticism and work status (recoded as 
performing alternative duties or not), had significant main effects. 
Each of these variables also made a significant contribution to the 
deviance . Although the maIn effect of the third variable in the model, 
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Table 30 
Multiple Regression for Anxiety and Depression 
Variable 
Neuroticism 
Life stress 
Lower arm symptoms 
Work status 
Constant 
Coefficient 
0.162 
0.012 
2.260 
3.066 
-4.817 
standard 
Error 
0.042 
1.842 
0.808 
0.982 
1.662 
Beta 
0.255 
0.414 
0.195 
0.220 
Adjusted 
R2= .678 R = .445 
* 12. <.. .01, ** 12. < .001 
Table 31 
Logistic Regression for Psychological Symptoms 
Variable Coefficient 
Constant -7.05 
Neuroticism 0.11 
MSS OVERALL 0.73 
Work status 
(alternative duties) 1.66 
* 12. < .01, ** 12. < .001 
Standard 
Error 
1.44 
0.03 
0.51 
0.61 
T 
3.894** 
6.387** 
2.796* 
3.123* 
-2.898* 
T 
- 4.89 
1.43 
2.74* 
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MSS OVERALL, was not significant, this variable also made a significant 
contribution to the deviance. 
The deviance of the unfitted model was 142.7. Significant changes 
In the deviance were obtained when neuroticism was entered into the 
model X
2(1,N = 146) = 16.5, Q < .001, when MSS OVERALL was added to 
the model X2(1,N = 146) = 4.0, Q < .05, and when work status was added 
2 
to the model X (l,N = 146) = 7.5, Q< .01. For the whole set of 
variables the deviance change was highly significant x2(3,N = 146) = 
28.0, Q < .001. 
The final summary table for PSE Index of Definition, Table 32, 
contains all three variables. For the purpose of the table three values 
of neuroticism were selected: the median (40.0), the 25th percentile 
(35.0), and the 75th percentile (46.3). It can be seen that the 
greatest probability of specific psychological symptoms, 0.64, is 
associated with high neuroticism, frequent musculo-skeletal symptoms and 
performing alternative duties. Conversely, the lowest probability of 
specific psychological symptoms, 0.04, is associated with low 
neuroticism, infrequent or no musculo-skeletal symptoms, and performing 
usual duties or being on compensation leave. 
4. Follow-up Assessment 
Six months after the initial assessment 129 (88%) of the subjects 
were reassessed for musculo-skeletal and psychological symptoms. The 
majority (85%) were seen in person, and for each of these a complete set 
of follow-up data was obtained. For the others, who completed and 
returned a postal questionnaire, follow-up data were obtained for 
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Table 32 
Summary Table: Estimated Probabilities of Specific Psychological 
Symptoms 
Variable 
and Level 
Low neuroticism 
Low MSS OVERALL 
High MSS OVERALL 
Average neuroticism 
Low MSS OVERALL 
High MSS OVERALL 
High neuroticism 
Low MSS OVERALL 
High MSS OVERALL 
a S.E., Standard Error 
Probability of frequent symptoms 
Work status 
Usual duties or on leave Alternative duties 
0.04 (S.E. 0.02)a 
0.09 (S.E. 0.04) 
0.07 (S.E. 0.03) 
0.14 (S.E. 0.05) 
0.14 (S. E. 0.05) 
0.25 (S. E. 0.06) 
0.19 (S.E. 0.11) 
0.33 (S.E. 0.12) 
0.29 (S.E. 0.14) 
0.47 (S.E. 0.13) 
0.46 (S.E. 0.17) 
0.64 (S.E. 0.12) 
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Table 33 
Site of Musculo-skeletal Symptoms at Follow-up Assessment 
Site 
Confined to the 
lower arms 
Confined to the upper 
arms and body 
Both areas 
Table 34 
Compositors 
(n = 27) 
10(37%) 
6(24%) 
11(41%) 
Subsample 
Clerical 
(n = 21) 
4(19%) 
2(10%) 
15(71%) 
DPOs 
(n = 32) 
10(31%) 
4(13%) 
18(56%) 
Total 
(n = 80) 
24(30%) 
12(15%) 
44(55%) 
Grades Assigned on the Musculo-skeletal Symptoms Scales, Recoded As 
Dichotomous Variables, at Follow-up Assessment 
Scales and Grades 
MSS LOWER 
o (0 - 2) 
1 (3, 4) 
MSS UPPER 
o 
1 
MSS OVERALL 
o 
1 
Compositors 
(n = 41) 
22(54%) 
19(46%) 
28(68%) 
13(32%) 
18(44%) 
23(56%) 
Subsample 
Clerical 
(n = 32) 
18(56%) 
14(44%) 
22(69%) 
10(31%) 
18(56%) 
14(44%) 
DPOs 
(n = 56) 
35(63%) 
21(35%) 
44(79%) 
12(21%) 
34(61%) 
22(39%) 
Total 
(n = 129) 
75(58%) 
54(42%) 
94(73%) 
35(27%) 
70(54%) 
59(46%) 
• 
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musculo-skeletal symptoms and for anxiety and depression (the DSSI/sAD) 
but not for general psychological symptoms (the PSE Index of 
Definition). 
4.1 Musculo-skeletal Symptoms 
At follow-up assessment 80 of the subjects (62% of those for whom 
data were available) indicated that they had experienced work-related 
musculo-skeletal symptoms in the intervening six months. Nineteen 
percent reported symptoms confined to the lower arms, 9% reported 
symptoms confined in the upper arms and body, and 34% reported symptoms 
in both areas i.e. the lower arms and the upper arms and body. The 
differences in the percentage of subjects reporting symptoms at all and 
the percentage of subjects reporting symptoms at the three sites 
specified were not significant across the three subsamples. For those 
who reported symptoms, Table 33 shows the number of subjects in each 
subsample who reported symptoms confined to the lower arms, confined to 
the upper arms, and in both areas. 
Almost half (48%) of the subjects who had experienced musculo-
skeletal symptoms in the intervening six months had consulted a medical 
practitioner about the symptoms in that time. For five subjects (three 
of the clerical staff and two of the DPOs) this was the first 
consultation for these complaints . They had been given diagnoses of 
repetition strain injury (1 subject), epicondylitis (1), muscle strain 
and ganglion (1), and tension (1). The fifth subject was unable to 
provide this information. Treatments which had been recommended for 
them included time off work (3), alternative duties (2), physiotherapy 
(3) and other treatments (2) . 
I 
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All subjects were assigned grades (0-4) on the three musculo-
skeletal symptoms scales: MSS LOWER, MSS UPPER, and MSS OVERALL. As 
before, the scales were recoded as dichotomous variables, with a cut off 
between Grade 2, symptoms at least monthly, and Grade 3, symptoms once a 
week or more often. The number of subjects in each subsample who were 
assigned the two grades in each of the scales after recoding is shown in 
Table 34. The total percentage of subjects with frequent symptoms in 
the lower arms is the same as at initial assessment. The total 
percentages of subjects with frequent symptoms in the upper arms and 
body and in the upper limbs and body are less than at initial assessment 
(Table 15). 
Where data were available comparisons were made between grades 
assigned on each of the recoded measures at initial assessment and 
follow-up assessment. On MSS LOWER 12% of all subjects were classified 
as having infrequent or no symptoms at initial assessment and as having 
frequent symptoms at follow-up, while 12% of subjects were classified as 
having frequent symptoms at initial assessment and as having 
infrequent or no symptoms at follow-up. The majority of subjects 
reported lower arm symptoms at similar frequencies on the two 
occasions: 47% were classified as having infrequent or no symptoms at 
both assessments, and 29% were classified as having frequent symptoms at 
both assessments. 
On MSS UPPER 10% of all subjects were classified as having 
infrequent or no symptoms at initial assessment and as having frequent 
symptoms at follow-up, while 13% of subjects were classified as having 
frequent symptoms at initial assessment and as having infrequent or no 
symptoms at fOllow-up. The majority of subjects reported upper arm and 
I 
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body symptoms at similar frequencies on the two occasions: 60% were 
classified as having infrequent or no symptoms at both assessments, and 
17% were classified as having frequent symptoms at both assessments. 
Finally, on MSS OVERALL 12% of all subjects were classified as 
having infrequent or no symptoms at initial assessment and as having 
frequent symptoms at follow-up, while 16% of subjects were classified as 
having frequent symptoms at initial assessment and as having infrequent 
or no symptoms at follow-up. The majority of subjects reported upper 
limb and body symptoms at similar frequencies on the two occasions: 38% 
were classified as having infrequent or no symptoms at both assessments, 
and 34% were classified as having frequent symptoms at both assessments. 
4.2 Psychological Symptoms 
The means and standard deviations for the three DSSI/sAD subscales 
for each subsample at follow-up assessment are shown in Table 35. These 
are similar to results obtained at initial assessment (Table 16). 
As before, the PSE Index of Definition was recoded as a 
dichotomous variable, with a cut off between nonspecific symptoms, 10 
of 3, and specific symptoms, 10 of 4. For those for whom follow-up data 
were available, Table 36 shows the number of subjects in each subsample 
who were assigned the two grades on this variable after recoding. The 
total percentage of subjects with specific symptoms is slightly greater 
than at initial assessment (Table 18). 
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Table 35 
Anxiety, Depression, and Total Disturbance, Assessed by the Personal 
Disturbance Scale (DSSI/sAD), at Follow-up Assessment 
Scales and grades 
Anxiety 
Mean 
s.d. 
Depression 
Mean 
s.d. 
Total scale 
Mean 
s.d. 
Table 36 
Compositors 
(n = 41) 
2.8 
3.1 
· 2.1 
3.1 
4.9 
6.0 
Subsample 
Clerical 
(n = 32) 
4.1 
4.0 
2.8 
3.4 
6.6 
6.7 
DPOs 
(n = 56) 
2.5 
2.6 
1.9 
2.2 
4.4 
4.5 
Total 
(n = 129) 
3.0 
3.2 
2.2 
2.9 
5.1 
5.6 
Psychological Symptoms, Assessed by the PSE Index of Definition Recoded 
As a Dichotomous Variable, at Follow-up Assessment 
Subsample 
Index of Compositors Clerical DPOs Total 
Definition (n = 40) (n = 26) (n = 44) (n = 110) 
0 (1-3) 36 (90%) 16 (62%) 33 (75%) 85 (77%) 
1 (4-7) 4 (10%) 10 (39%) 11 (25%) 25 (23%) 
I 
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DISCUSSION 
The significance of occupational overuse disorders as a major 
occupational health issue is reflected by the fact that it was one of 
two topics (the other being asbestos) given priority for investigation 
by the recently established National Occupational Health and Safety 
Commission (NOHSC, 1985). The costs associated with occupational 
, 
overuse disorders are high. The personal cost to sufferers has been 
described in numerous case studies (e.g. Herbison-Evans, 1984; Maitland, 
1984; Wilkinson, 1983). The financial cost to the Australian Public 
Service alone in the 1984-85 financial year was conservatively estimated 
to be between $23-$25m (Task Force, 1985). 
The need for additional research on occupational overuse disorders 
has been stated repeatedly (e.g. Ferguson, 1984; Maeda et al., 1982; 
NOHSC, 1985). The present study was designed to investigate further the 
psychosocial aspects of these conditions. The major findings are 
discussed below. 
1. Prevalence of Musculo-skeletal and Psychological Symptoms 
At initial assessment three-quarters of the subjects indicated 
that they had experienced work-related musculo-skeletal symptoms at some 
time . That high proportion is consistent with those reported in 
comparable studies of keyboard operators in the Australian Public 
Service (Ryan et al., 1984; Taylor & Pitcher, 1984). The percentage of 
subjects who reported symptoms in the lower arms only, in the upper arms 
and body only, and in both areas is similar to that found by Ryan et ale 
1 
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(1984). Such findings lend support to Ferguson's (1984) contention that 
the reported incidence of occupational overuse disorders merely 
represents the visible picture and "a vast iceberg of subsurface 
symptomatology can readily be revealed if one is prepared to seek". 
In the present study information was obtained from three disparate 
subsamples of keyboard operators: machine compositors, data processing 
operators (oPDs), and a mixed sample of designated keyboard staff, e.g. 
typists, and clerical staff who used keyboard equipment in their work. 
Despite the different nature of the jobs performed, a comparable 
percentage of subjects in each subsample reported experiencing 
musculo-skeletal symptoms. Moreover, a similar percentage of subjects 
in each subsample reported experiencing symptoms in the three areas 
specified. These results suggest that the nature of the job performed 
by a particular category of keyboard staff is not a major factor either 
in the occurrence of symptoms of overuse disorder or in the general site 
of their location. 
Symptom~ were sufficiently severe to generate considerable 
discomfort and concern. Subjects who had experienced symptoms indicated 
that a range of activities of daily living, e.g. housework, driving, and 
leisure, were affected. More than half had reported the symptoms to 
their supervisor and had consulted a medical practitioner for these 
complaints in the previous year. 
The percentage of subjects who had sought medical attention for 
musculo-skeletal symptoms was much higher than that found by Taylor and 
Pitcher (1984). In that study only 26% had done so. Moreover, 18% were 
found to have physical signs of overuse disorder - indicative of middle 
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and late stage disorders - for which they had not sought medical 
attention. The difference in findings may be a reflection of the 
increased awareness of overuse disorders in the Australian Public 
Service since 1981 when the study by Taylor and Pitcher was conducted. 
The diagnoses and the recommended treatments for subjects in the 
current study suggest that their complaints were taken seriously by 
their doctors. Most were given a diagnosis consistent with occupational 
overuse disorder e.g. repetition strain injury, tenosynovitis, or other 
musculo-skeletal syndromes. Only one subject was given the diagnosis of 
arthritis, and no-one was told that the symptoms were due to old age, 
poor circulation, low blood pressure, or ulcer (c.f. 18% who had been 
given these diagnoses in the study by Pearse et al., 1984). For the 
majority of subjects time off work was recommended and for more than 
half alternative duties were recommended (c.f. 53% who had no time off 
work or less than a week off work and 53% who had no time on alternative 
duties in the study by Brown and Dwyer, 1983). These findings may 
reflect increased awareness of occupational overuse disorders among 
medical practitioners (Stone, 1983) or the characteristics of the 
current sample (c.f. the two studies by Pearse et al., 1984, and Brown 
and Dwyer, 1983, in which about half of the subjects were blue collar 
workers and many were migrants from non-English speaking countries). 
The bimodal distributions for the reported frequency of musculo-
skeletal symptoms found in this study were also found by Ryan et ale 
(personal communication). In their study 194 DPOs were medically 
assessed and then assigned grades based on the reported frequency of 
symptoms and the presence of physical signs. These findings, taken 
together, are consistent with the notion that the reported frequency of 
symptoms is a categorical rather than a continuous variable. 
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As was the case for occurrence of symptoms and for site of 
symptoms, a comparable percentage of subjects in each subsample reported 
experiencing symptoms once a week or more often. This set of findings 
is not easily reconciled with the results of the census of Commonwealth 
employees carried out in March 1985 (Task Force, 1985). The census was 
designed to collect data on all staff who were employed under the Public 
Service Act and who had reported symptoms of overuse disorder, e.g. pain 
in the arm, whether or not the condition had been confirmed by a medical 
practitioner. The census figures suggest that symptoms are more 
prevalent among some categories of keyboard staff than others: about 
one in three word processing typists, one in four data processlng 
operators, one in five secretaries, and one in twelve typists. Figures 
for compositors were not presented. One possible explanation for the 
variation in figures for different categories of keyboard staff could be 
the differential reporting and recording of symptoms. Alternatively, if 
the difference is real rather than apparent, then the findings of the 
present study would suggest that they are not directly attributable to 
the nature of the job performed by keyboard staff of various 
designations. 
In the present study the degree of anxiety and depression among 
subjects and the percentage with psychological symptoms were both 
greater than normally expected (Henderson et al., 1981). Brown and 
Dwyer (1983) reported that anxiety and depression were common among 
patients with overuse disorders. Walker (1979) also reported that about 
half of the patients seen by himself and his colleagues had been 
prescribed psychotropic medication. Both of these studies were 
conducted in clinics where a high proportion of the patients were 
chronically impaired for work. The current findings suggest that 
i 
, 
I! 
, 
I: 
'I 
I 
, 
, 
, 
, 
93 
psychological symptoms are common among those with less advanced 
disorders too. 
2. Correlates of Occupational Overuse Disorders 
One of the major objectives of the present investigation was to 
examine the psychological, psychosocial and other correlates of 
occupational overuse disorders. For each set of musculo-skeletal 
symptoms - lower arm symptoms, upper arm and body symptoms, and upper 
limb and body symptoms - comparisons were made between subjects with 
frequent symptoms, i.e. once a week or more often, and the rest on other 
variables, taken individually. Few significant results were found and 
most of them were confined to one subsample. This is consistent with 
the proposition that many factors are involved and combine to tip the 
balance toward occupational overuse disorders (Browne et al., 1984). 
2.1 Job Characteristics and Working Conditions 
All the compositors and DPOs used VDTs. For the clerical 
subsample there was no significant difference in the keyboard equipment 
used, VDT alone or other, by those with frequent symptoms and the rest. 
This is consistent with the results reported by Sauter et ale (1983). 
i 
All but one of the compositors had moveable keyboards and all used 
document holders. For the other two subsamples there was no significant 
difference in the position of the keyboard, moveable or fixed, between 
those with frequent symptoms and the others, and few were provided with 
i document holders. For all subsamples there was little difference in the 
position of source copy and in the measurements of popliteal-seat height 
difference and elbow-keyboard difference for subjects with and without 
frequent symptoms. 
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The above results are consistent with those of Oxenburgh (1984) 
who, in a study of keyboard operators in a private company, found little 
difference in the work station settings of those with overuse disorders 
and a control group. However, numerous ergonomic studies (e.g. Duncan & 
Ferguson , 1974; Hunting et al . , 1980; Von Wely, 1970) have demonstrated 
that disadvantageous work station settings and work postures are 
associated with increased incidence of overuse disorders. It is 
possible that a more sophisticated assessment of work station settings 
and of subject-work station fit than was attempted In the present study 
would have found differences between subjects with and without frequent 
symptoms . 
Almost all the compositors spent seven and a half or eight and a 
half hours a day at the keyboard and performed keyboard duties only. 
The difference in extent of daily keyboard use by those with and without 
frequent symptoms was not significant in either the clerical subsample 
or the oPO subsample. This is contrary to results obtained in other 
Australian studies of keyboard operators (Oxenburgh, 1984; South 
Australian Health Commission, 1984). Similarly, the difference in 
duties performed, keyboard duties only or varied duties, by those with 
and without frequent symptoms was not significant in either the clerical 
subsample or the OPO subsample. Few of the compositors and oPOs 
reported that they regularly missed rest breaks or meal breaks. In the 
clerical subsample, where almost one-third of the subjects reported 
regularly missing breaks, those with frequent symptoms were 
significantly more likely to do so than the others. This finding IS 
consistent with results obtained by Pulket and Kogi (1985) . In their 
study of VoT operators in Thailand it was found that operators working 
in a free break system generally worked much longer than advisable 
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without a break and complained more of fatigue than those working in a 
fixed break system. However, in an Australian sample aware of overuse 
disorders and the importance of taking breaks from repetitive duties the 
possibility that the finding is merely a reflection of "effort after 
meaning" (Brown et al . , 1973) by those with frequent symptoms cannot be 
discounted. 
When the mean score for all subjects on each of the 10 subscales 
of the Work Environment Scale (WES)' is compared both with American norms 
(Insel & Moos, 1974) and with results obtained in an American study of 
VOT users (Sauter et al., 1983) , some major differences are apparent 
(see Table B6 in Appendix B). Subjects in the present study report 
similar levels of work pressure, control, and physical comfort but less 
involvement, peer cohesion, staff support, autonomy, task orientation, 
clarity, and innovation than American workers in general. They report 
similar levels of peer cohesion, staff support, autonomy, work pressure, 
control,. and physical comfort but less involvement, task orientation, 
clarity, and innovation than the VOT users studied by Sauter et ale 
(1983). There were several significant differences across the three 
subsamples in the present study. Nevertheless, this general comparison 
suggests that, on the whole, subjects in the present study have a less 
favourable work environment than some American VOT users who, in turn, 
have a less favourable work environment than Americans in general. 
Comparisons between subjects with and without frequent symptoms in 
the ten subs cales of the WES revealed significant differences for 
autonomy among the compositors and for work pressure in the clerical 
subsample . Compositors with frequent symptoms in the lower arms and 
those with frequent symptoms in the upper limbs and body reported 
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significantly less autonomy than their peers. The compositors as a 
group reported less autonomy than subjects in the other two subsamples. 
This may be a reflection of the dramatic changes in the nature of their 
job following the recent introduction of VOT technology in the printing 
industry . Many of them indicated that they missed the challenge and 
responsibility involved in using the monotype and linotype equipment on 
which most of them had been trained and had worked for years. Some of 
them spoke of being "deskilled" . In the clerical subsample, subjects 
with frequent symptoms in the upper limbs and body reported 
significantly greater work pressure than their peers. The mean score 
for work pressure did not differ significantly across the three 
subsamples . 
For all subsamples there was little difference in extent of job 
satisfaction among subjects with and without frequent symptoms. These 
results are contrary to those of Ferguson (1971a) who found that 
telegraphists with overuse disorders reported less job satisfaction than 
their coworkers . However, in that study, job satisfaction was also 
associated with neurosis which was strongly associated with overuse 
disorders. Thus, the results might have been a confounding effect of 
neurosis which was highly represented in the sample. 
In the OPO subsample only, subjects with frequent symptoms in the 
upper arms were significantly more likely to report that they more 
regularly had to push themselves in their work than their peers. In 
contrast, Ryan et ale (1984) did not find a significant correlation 
between response to this item and a measure of overuse disorder based on 
medical assessment of signs as well as symptoms. 
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For all three sets of musculo-skeletal symptoms clerical staff 
with frequent symptoms reported significantly greater job stress in the 
previous year than did their peers. Similarly, DPOs with frequent 
symptoms in the upper arms and body and those with frequent symptoms in 
the upper limbs and body reported significantly greater job stress in 
the previous year than did their peers. This set of findings lends 
support to the conclusion drawn from Japanese research that work-related 
stress and tension are important factors in the etiology of overuse 
disorders (Aoyama et al., 1979). However, it may be that the subjective 
and global judgement of job stress was influenced by the presence of 
frequent somatic symptoms (c.f. Kvarnstrom, 1983). It is not clear 
whether these associations represent the cause or the effect of frequent 
symptoms, the attributions by subjects, or a combination of these 
factors. 
2.2 Social and Psychological Employee Characteristics 
Comparisons of the social and psychological characteristics of 
subjects with and without frequent symptoms produced a single 
significant result. This was for one of the measures of life stress and 
was found in only one subsample. Clerical staff with frequent symptoms 
in the upper arms and body reported significantly greater life stress In 
the previous year than did their peers. As with the associations 
between job stress and symptoms, this association may represent either 
the cause or the effect of frequent symptoms, or a combination of the 
two factors. Comparisons between clerical staff with and without 
frequent symptoms in the upper arms and body on measures of life stress 
independent of symptoms did not yield significant results . This 
suggests that the single significant positive association between 
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life stress and symptoms is likely to represent a response to symptoms 
rather than be the cause. All other comparisons on the various measures 
of life stress in all subsamples failed to yield significant results. 
Taken together, these findings suggest that life stress does not 
directly influence the occurrence of overuse disorders, but that overuse 
disorders may be a source of increased life stress for some people. 
Frequent musculo-skeletal symptoms were equally common among the 
compositors who were almost all males, the DPOs who were almost all 
females, and the clerical staff most of whom were females. In the 
latter subsample there was no sex difference between those with frequent 
symptoms and the rest. These findings suggest that male and female 
keyboard operators are equally at risk for overuse disorders, and that 
the fact that women comprise 92% of reported sufferers in the Australian 
Public Service (Task Force, 1985) may reflect their over-representation 
in keyboard and other high risk jobs (c.f. ACTU-VTHC, 1982). 
The age distribution of those who have reported symptoms of 
overuse disorder in the total Australian Public Service is positively 
skewed, with the greatest number of sufferers in the age group 20-24 
years (Task Force, 1985). It is not clear to what extent the lesser 
numbers in the higher age groups reflects a survivor population. It IS 
possible that many employees, particularly those without the financial 
and other benefits that accrue with years of service, will seek other 
positions or even leave the workforce after experiencing musculo-
skeletal symptoms . For all subsamples in the present study the 
difference in age between subjects with and without frequent symptoms 
was not significant. Within each subsample there was a wide variation 
in the ages of subjects. For the total sample the range was from 18 to 
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56 years, with a mean of 32 ~ 9 years. Thus, it IS considered that an 
age effect would have been found if present. 
Although overuse disorders have been related in acute work 
overload as well 8S to chronic fatigue and strain (Maeda et al., 1982), 
it is generally considered that the majority fall into the latter 
category (Maeda et al., 1983; Thompson et al., 1951). A number of other 
studies of keyboard operators (Hayashi et al., 1983; Ryan et al., 1984; 
South Australian Health Commission,' 1984) have found a significant 
positive relationship between the occurrence of overuse disorders and 
the number of years spent in keyboard work. In the present study the 
number of years spent keying or typing and the frequency of musculo-
skeletal symptoms were not significantly related. Within each subsample 
there was a wide variation in the keyboard experience of subjects. For 
the total sample this ranged from two months to 34 years, with a mean of 
7 + 7 years. Less than one-sixth of the subjects had less than one 
year's experience which is when the peak of disorders associated with 
acute work overload might be expected (Maeda et al., 1982). It seems 
unlikely that the inclusion of this percentage of relatively 
inexperienced subjects would have diminished any effect of chronic 
overuse at present. The relationship between frequency of 
musculo-skeletal symptoms and number of years spent in the same position 
was examined also, and was not significant. 
The importance of emotional and practical social support for those 
who have occupational overuse disorders has been emphasised (e.g. APSA, 
1984; Liddicoat, 1984). Lack of social support has been seen as an 
additional source of stress for many sufferers (e.g. Gutteridge, 1981; 
Pearse et al., 1984). Data collected in the present study allowed 
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comparison between subjects with and without frequent symptoms on a 
number of measures of social support: the availability and adequacy of 
friendship, of attachment, and of friendship and attachment together. 
The lack of significant results suggests that social support as assessed 
by these measures does not directly influence the occurrence of overuse 
disorders. 
On the fringe of mainstream medical opinion there has been a 
continuing debate as to the extent to which occupational overuse 
disorders have a psychological rather than a physiological basis (e.g. 
Awerbuch, 1985; Kornan, 1985; Lucire reported in Drury, 1985; Pillemer, 
1979). Taylor and Pitcher (1984) note that it is still widely believed 
that sufferers are "neurotic and complaining (people) who are trying to 
avoid work and claim compensation". In this context the finding that 
for all subsamples the difference in neuroticism scores of subjects with 
and without frequent symptoms was not statistically significant is an 
important one. The mean neuroticism score for all subjects is 
comparable to those for 144 middle-aged people caring for their elderly 
and for 183 university students (Braithwaite, personal communication). 
Neuroticism is widely accepted as an index of vulnerability to 
neurotic disorder (Henderson et al., 1981). In the present study the 
lack of association between neuroticism and musculo-skeletal symptoms 
contrasts with the strong association between neuroticism and 
psychological symptoms, and indicates that overuse disorders are 
unlikely to be a manifestation of neurosis. Some people may experience 
both overuse disorders and neurosis at different times (Ferguson, 
1971a). The relationships between these three variables neuroticism 
musculo-skeletal symptoms, and psychological symptoms - is discussed 
further, later. 
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Overall, the impressive feature of comparisons of the social and 
psychological characteristics of subjects with and without frequent 
musculo-skeletal symptoms is the lack of significant results. The large 
number of negative findings which were consistent across all three 
subsamples tends support to Felmingham's (1983) contention that, 
compared to occupational risk factors for overuse disorders, employee 
characteristics are relatively unimportant. 
2.3 Psychological Well-being 
Comparisons between subjects with and without frequent symptoms on 
subs cales of the Personal Disturbance Scale produced significant results 
for only one subsample. Comparisons on the PSE Index of Definition did 
not produce significant results for any of the subsamples. • 
Clerical staff with frequent symptoms in the lower arms reported 
significantly greater anxiety, depression, and total disturbance than 
did their peers. Those with frequent symptoms in the upper arms and 
body and those . with frequent symptoms in the upper limbs and body 
reported significantly greater anxiety and total disturbance than did 
their peers. Again, it is not clear whether these associations 
represent cause or effect, or a combination of the two factors. The 
clerical staff as a group reported greater anxiety, depression, and 
total disturbance than subjects in the other two subsamples. 
3. Risk Factors for Occupational Overuse Disorders 
The second major objective of the present investigation was to 
determine the risk factors for occupational overuse disorders and the 
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relative importance of psychological and psychosocial risk factors. For 
each set of musculo-skeletal symptoms, 23 potential risk factors 
representing a range of job and employee characteristics were examined. 
Five significant risk factors were identified and, with one exception, 
each had relevance for a different set of symptoms. 
For symptoms in the upper arms and body the only significant risk 
factor identified was work pressure: high work pressure was associated 
with a high probability of frequent symptoms. The converse was also 
true. 
For symptoms in the lower arms three significant risk factors were 
identified: duties, work pressure, and peer cohesion. Performance 
solely of keyboard duties, high work pressure, and low peer cohesion 
were associated with a high probability of frequent symptoms. The 
converse was also true. 
For symptoms in the upper limbs and body three significant risk 
factors were identified: autonomy, pushing oneself, and work pressure. 
Low autonomy, pushing oneself in one's work most of the time, and high 
work pressure were associated with a high probability of frequent 
symptoms. The converse was also true. 
For each set of symptoms the variable or the set of variables 
identified as having a significant main effect accounted for a 
significant amount of the deviance (or variance). However, the 
proportion of the deviance actually explained in each of the statistical 
models was relatively small. This is consistent with results obtained 
in other studies in which multiple regression techniques have been used 
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to identify the variables associated with musculo-skeletal symptoms 
(Ryan et al., 1984; Sauter, et al., 1983). Taken together, these 
findings offer compelling support for the common contention (e.g. Browne 
et al., 1984; Maeda et al., 1982) that the causes of occupational 
overuse disorders are multiple. If the explanation for these disorders 
does lie in only one or a few variables, these variables still remain to 
be identified. 
Despite the limited amount of ' deviance explained, when the 
significant risk factors identified in the present study are used as 
predictors of the probability of frequent musculo-skeletal symptoms, 
their predictive power is high. For example, as work pressure is 
increased above a certain level - specifically to maximum score of four 
on the work pressure subscale at the WES - the probability that subjects 
have frequent symptoms in the upper arms and body is increased more than 
threefold from 0.25 to 0.78. The significant risk factors identified 
for the other two sets of symptoms have similar predictive power for the 
present sample. Replication is needed to establish the predictive power 
of these variables in other samples. 
An interesting feature of these results is the difference in risk 
factors identified for each set of symptoms. Work pressure was the only 
risk factor common to all three. It appears that a reduction in work 
pressure will result in a reduction in the frequency of all sets of 
symptoms, particularly in the frequency of symptoms in the upper arms 
and body. Different factors need to be modified to produce a further 
reduction in the frequency of symptoms in the lower arms and in the 
upper limbs and body. Ideally all risk factors would be modified. 
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All of the risk factors identified relate to job characteristics 
and working conditions rather than to employee characteristics. Age and 
years of keyboard experience dropped out of all three statistical 
models. This is contrary to results obtained by Ryan et al. (1984). 
However, the findings reported in their study were based on relatively 
few cases. Neuroticism, years spent in the same job, extent of daily 
keyboard use, opportunities for breaks, and the three measures of work 
station settings dropped out of all three models also. The variables 
remaining in the models relate to the physical aspects of work 
organisation, namely duties and work pressure, and to the psychosocial 
aspects of work organisation, namely autonomy, peer cohesion, and 
pushing oneself. Sauter et al. (1983) found that both these sets of 
factors were important predictors of symptoms. In their study job 
control, a derived measure reflecting in part autonomy, was found to be 
the most important predictor both of lower arm symptoms and of upper arm 
and body symptoms. Job demands, a derived measure reflecting in part 
work pressure, was found to be another important predictor for upper arm 
and body symptoms. 
Once job characteristics and working conditions were taken into 
account whether subjects were compositors, clerical staff, or DPOs was 
unimportant. This lends support to the conclusion that the nature of 
the job performed by keyboard staff of various designations does not in 
itself influence the frequency of symptoms. The results for neuroticism 
indicate that this variable neither influences the frequency of sympt oms 
nor does it influence greatly those variables which are associated with 
an increased frequency of symptoms. 
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These results lend further support to the contention that, 
compared to occupational risk factors for overuse disorders, employee 
characteristics are relatively unimportant. Neither the biodemographic 
characteristics considered nor the measure of personality were 
significantly related to the frequency of symptoms. The significant 
risk factors that were identified are largely work organisation 
factors . Two of these relate to the physical aspects of work 
organisation and three relate to the psychosocial aspects qf work 
organisation . It is suggested that' those concerned with strategies for 
the prevention or reduction of occupational overuse disorders would be 
well advised to consider these work organisation factors as well as the 
ergonomic risk factors identified elsewhere. 
4 . Psychological Consequences of Occupational Overuse Disorders 
The third major objective of the present investigation was to 
determine the impact of occupational overuse disorders on psychological 
well-being. Of major interest was whether these disorders made a 
significant contribution to psychological symptomatology after the 
effect of other variables generally regarded as risk factors or 
moderating factors for psychological symptoms had been considered. For 
each of the main measures of psychological symptomatology, i.e. Personal 
Disturbance Scale total score and the PSE Index of Definition, 15 
potential risk factors or moderating factors were examined. These 
included neuroticism, several measures of life stress independent of 
musculo-skeletal symptoms and of social support, the three main measures 
of musculo-skeletal symptoms, work status, and subsample. 
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For anxiety and depression together assessed by the Personal 
Disturbance Scale four significant risk factors were identified. These 
were neuroticism, life stress - the personal distress of recent life 
events and chronic difficulties - and, beyond the effect of these two 
variables, musculo-skeletal symptoms in the lower arms and work status, 
both of which can be regarded as measures of overuse disorder. High 
neuroticism, high life stress, frequent lower arm symptoms, and 
performance of alternative duties at work or being on compensation leave 
were associated with high levels of anxiety and depression. 
For general psychological symptoms assessed by the PSE Index of 
Definition three significant risk factors were identified. These were 
neuroticism and, beyond the effect of this variable, musculo-skeletal 
symptoms In the upper limbs and body and work status. High neuroticism, 
frequent upper limb and body symptoms, and performance of alternative 
duties at work were associated with a high probability of specific 
psychological symptoms. The converse was also true. 
With the exception of neuroticism and life stress, the variables 
identified as significant risk factors for anxiety and depression and 
for general psychological symptoms were similar but not identical. 
Neuroticism accounted for the major portion of the variance explained 
for both measures of psychological symptomology, which is consistent 
with results obtained by Henderson et ale (1981). Life stress remained 
in the model for anxiety and depression but dropped out of the model for 
general psychological symptoms. This is probably a reflection of the 
way in which symptoms are rated in the Present State Examination. To be 
rated as present, each symptom reported must fulfil three predetermined 
criteria: the symptoms must be beyond conscious control , out of 
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proportion to the circumstances, and accompanied by unpleasant affect 
(Wing et al., 1974). Thus, any symptom that might be considered a 
fairly usual and reasonable response to an obvious environmental 
problem, e.g. depressed mood following the recent death of a close 
relative or friend, is not rated as present. Scores on the Personal 
Disturbance Scale, which is a self-report measure where subjects are 
merely required to indicate the frequency of each symptom listed, do not 
reflect this distinction. 
Different sets of musculo-skeletal symptoms accounted for a 
significant amount of the variance explained in each measure of 
psychological symptomatology. Lower arm symptoms had the greatest 
impact on anxiety and depression, whereas upper limb and body symptoms 
had the greatest impact on general psychological symptoms. For anxiety 
and depression, lower arm symptoms made a significant contribution to 
the variance and had a significant main effect. For general 
psychological symptoms, upper limb and body symptoms made a significant 
contribution to the variance but did not have a significant main 
effect. The latter result may be a reflection of the broad range of 
symptoms assessed by the Present State Examination. This measure 
includes symptoms such as general worry and tension, ideas of reference, 
and obsessions as well as anxiety and depression symptoms. As the 
psychological significance of overuse disorders is probably largely 
related to loss or potential loss, the most common responses may well be 
those of depression and anxiety. The inclusion of other symptoms in the 
Present State Examination makes this measure less sensitive to any such 
effect, unlike the Personal Disturbance Scale. 
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The final risk factor identified for the two measures of 
psychological symptomatology, work status, can be viewed as another 
index of overuse disorder. Differences in diagnostic and treatment 
procedures aside, one might expect that those with more severe overuse 
disorders would be more likely to be performing alternative duties at 
work or be on compensation leave than the others. In addition, one 
~ 
might expect that removal ~·r - usual duties, as well as contributing to 
the psychological significance of the disorder, may expose sufferers to 
a range of additional sources of stress (ACT Repetitive Strain Injury 
Support Group , 1985; APSA, 1984) . Thus, it is not surprising that 
beyond the effect of overuse disorder alone, work status made a 
significant contribution to the variance both in anxiety and depression 
and in general psychological symptoms . 
Of the different categories of work status considered, performance 
of alternative duties at work or being on compensation leave were 
equally likely to be associated with high levels of anxiety and 
depression . Performance of alternative duties at work was most likely 
to be associated with high levels of general psychological symptoms. 
This finding suggests that the uncertainty associated with being in an 
in-between position - neither well enough to perform one's usual duties 
nor disabled enough to be off work - may place particular stress on 
these people . Concern about the attitudes of others at work may be a 
further source of stress. Supervisors and coworkers may be openly 
sceptical, and the latter may be reluctant to accept increased 
responsibilities for other than a short period (NOHSC, 1985). 
An interesting feature of these results is that social support 
dropped out of both models. This is contrary to results obtained by 
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Henderson et ale (1981). The measures of social support employed in 
both studies were measures of general social support derived from the 
Interview Schedule for Social Interaction (Henderson et al., 1980). It 
may be that attitudes towards occupational overuse disorders held by 
family and friends impede the provision of social support in this 
particular context but not overall. It has been noted that many have 
difficulty in accepting a disability which is often not physically 
obvious and is subject to some scepticism (NOHSC, 1985). 
Any serious physical illness or injury - or even the prospect of 
illness or injury - might be expected to have an impact on psychological 
well-being (Moos & Tsu, 1977). The extent of this impact on a 
particular person will depend on a number of factors including his or 
her cognitive appraisal of the significance of symptoms and signs, and 
the internal and external resources, i.e. personal coping skills and 
assistance from others, available. These factors, in turn, will depend 
on the person's background and personal characteristics, the nature of 
the condition, and features of the physical and sociocultural 
environment. Inevitably the impact on some people will be greater than 
on others. The results of the present study indicate that occupational 
overuse disorders are no exception. 
The implications of the current findings for the management and 
treatment of occupational overuse disorders are clear. Psychological 
symptoms should be viewed as a normal response by those with these 
disorders. This is particularly so for those with frequent symptoms and 
who have been removed from their usual duties. Those with high levels 
of the personality trait of neuroticism will be at greatest risk. A 
sympathetic approach by health professionals and involved others aware 
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of the need to consider both the physical and psychological aspects of 
these disorders is likely to be of sUbstantial benefit. For those with 
more severe psychological problems referral to a professional counsellor 
should be considered . 
5 . Follow- up Assessment 
When compared with initial assessment, a smaller proportion of 
subjects indicated that they had experienced work-related musculo-
skeletal symptoms at the follow- up assessment six months later. The 
interpretation of this finding is hampered by both the difference in 
time periods over which symptoms were assessed and the attrition in 
sample size . A smaller percentage of subjects reported symptoms 
confined to the upper arms and body and in both the lower arms and the 
upper arms and body than previously. A similar percentage reported 
symptoms confined to the lower arms on the two occasions. Again, the 
interpretation of these findings is hampered by both the difference In 
time periods considered and the attrition in sample size. 
The scores obtained on each of the three musculo-skeletal symptoms 
scales are comparable as these were based mainly on the frequency of 
symptoms in the preceding month. A smaller percentage of subjects 
reported frequent symptoms in the upper arms and body and in the upper 
limbs and body at the follow-up assessment. The same percentage of 
subjects reported frequent symptoms in the lower arms on the two 
occasions . 
For each set of musculo-skeletal symptoms there was little 
variation in the frequency of symptoms experienced by the majority of 
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subjects over the six-month follow-up period. Furthermore, among those 
for whom variation in symptom frequency was recorded, the number whose 
symptoms declined in frequency from once a week or more often to less 
than weekly was comparable to the number whose symptoms increased in 
frequency from less than weekly to once a week or more often. These 
individual changes are not apparent in simple comparisons of the 
percentage of subjects experiencing frequent symptoms on the two 
occaSIons. 
The number of subjects who in the course of six months experienced 
frequent symptoms for the first time was insufficient for multiple 
regression analyses. This would suggest that for a prospective study of 
risk factors it would be necessary to have either a larger sample size 
or a longer follow-up period, or both. 
6. Summary and General Conclusions 
Compared to the ergonomIc and physical aspects of occupational 
overuse disorders, the psychosocial aspects of these disorders have been 
the subject of few empirical investigations to date. The present study, 
which was essentially exploratory, was designed to provide further 
information on the less studied psychosocial aspects of these disorders. 
Keyboard operators in the Australian Public Service were chosen as the 
subjects for investigation. Three subsamples were drawn from two places 
of work: 44 machine compositors, 65 data processing operators, and a 
mixed subsample of designated keyboard staff and clerical staff who used 
keyboard equipment in their work (37 subjects). 
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At initial assessment information was obtained on job 
characteristics and working conditions, social and psychological 
employee characteristics, and health and well-being of employees. At a 
six-month follow-up subjects were reassessed for health and well-being. 
standard psychometric instruments were used for as much of the data 
collection as possible. The clinical significance of overuse disorders 
was assessed from the reported frequency of musculo-skeletal symptoms, a 
strategy which has been shown to provide results very similar to those 
obtained by medical assessment. Ali major statistical analyses were 
carried out on the cross-sectional data . 
Examination of the correlates of overuse disorders yielded few 
significant results and these were generally confined to one subsample. 
Almost all of them were for measures of job characteristics and working 
conditions. These findings lend support to the view that overuse 
disorders are the result of a combination of many factors rather than 
any single factor, and to the Vlew that the important factors lie within 
the characteristics of the job and the work environment rather than 
within the employee. 
Five significant risk factors for overuse disorders were 
identified and, with one exception, each had relevance for a different 
set of symptoms. Two of these, namely duties and work pressure, relate 
to the physical aspects of work organisation. Three, namely autonomy, 
peer cohesion, and pushing oneself, relate to the psychosocial aspects 
of the work environment. It is strongly recommended that management 
consider modification of these factors as an integral part of any 
strategy for the prevention or reduction of these conditions. 
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Finally, the impact of overuse disorders on psychological well-
being was assessed. The presence of overuse disorder by itself and the 
nonperformance of usual duties due to overuse disorder were each found 
to make a significant contribution to psychological symptomatology. 
These findings are interpreted as indicating that psychological 
disorders are a likely complication of overuse disorders. It is 
strongly recommended that health professionals and others consider 
! 
r 
I 
prevention, treatment, and management of psychological symptoms as an 
integral part of patient care. 
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APPENDIX A - NATURE OF WORK FOR EACH SUBSAMPLE 
Machine Compositors 
The work of the 44 machine compositors mainly consisted of 
straight-forward data entry: the keying in of information from sheets of 
copy which had already been marked up, i.e. had instructions inserted by 
a specialist marker or leading hand. Most of the work involved use of 
the alphabetic and control keys, with little concentrated numeric work. 
Major jobs for the compositors include typesetting of Hansard each day 
while parliament is sitting. 
The compositors worked in three shifts: 8.00 am - 4.30 pm (17 of 
the 44 subjects), 6.00 pm - 4.00 am (15), and 10.00 pm - 8.00 am (12). 
Clerical Staff 
The 37 clerical staff performed a variety of office duties, 
although all used keyboard equipment for at least two hours a day on 
average. Abou~ half were designated keyboard staff: 10 typists, 
2 typist supervisors, 3 word processing typists, and 3 data processing 
operators. With the exception of the two with supervisory duties, the 
duties of these staff mainly consisted of keyboard work. Others 
included in this sample were clerical assistants (13), clerks (3), 
accounting machinists (2), and one finance officer . The duties of these 
staff were, in general, more varied. They were likely to use keyboard 
equipment for information retrieval and update as well as data entry and 
for limited periods at a time. 
! 
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Data Processing Operators (oPOs) 
The work of the majority of the 65 oPOs mainly consisted of 
straight-forward entry: the keying in of information from passenger 
cards of people entering and departing Australia. After entering 
information from the front of the card, the oPOs flipped the card over 
and entered further information from the back. This task involved use 
of both the alphabetic and numeric keys. The two oPO supervisors and 
the Grade 3 DPOs had other duties as well and did correspondingly less 
keying. 
The DPOs worked in two shifts: a day shift (38 of the 65), and an 
evening shift from 6.00 pm - 11.00 pm (27). 
126 
APPENDIX B - SAMPLE CHARACTERISTICS 
List of Tables 
Table Page 
Bl Breakdown of Sociodemographic Variables by Subsample 127 
B2 Breakdown of Keyboard Experience and Time in Current 
Job by Subs ample 128 
B3 Breakdown of Duties Performed and Average Daily Keyboard 
Use by Subsample 128 
B4 Breakdown of Equipment Used by Subsample 129 
B5 Breakdown of Work Station Assessments by Subsample 130 
B6 Breakdown of Work Environment Scale eWES) Subscale 
Scores by Subsample 131 
B7 Breakdown of Responses to Job by Subsample 133 
B8 Breakdown of Life Stress Variables by Subsample 134 
B9 Breakdown of Social Support Variables by Subsample 135 
BID Breakdown of Neuroticism by Subsample 136 
Bll Breakdown of General Work-related Health Complaints 
by Subsample 137 
, 
I 
127 
Table Bl 
Breakdown of Sociodemographic Variables by Subsample 
Variable 
Sexa 
Male 
Female 
Age (years)b 
Mean 
s.d. 
Marital status 
Single 
Married 
Other 
Schooling completedC 
Primary 
Year 10 
Year 12 
Country of birthd 
Australia 
Uni ted ~<ingdom 
Vietnam 
Other 
Subs ample 
Compositors 
(n=44) 
42(96%) 
2( 5%) 
35 
10 
9(21%) 
33(75%) 
2( 5%) 
1( 2%) 
38(86%) 
5(11%) 
34(77%) 
7(16%) 
0 
3( 7%) 
Clerical 
(n=37) 
7(19%) 
30(81%) 
30 
10 
14(38%) 
20(54%) 
3( 8%) 
4(11%) 
20(54%) 
13(35%) 
30(81%) 
4(11%) 
0 
3( 8%) 
DPOs 
(n=65) 
2( 3%) 
63(97%) 
31 
7 
19(29%) 
44(68%) 
2( 3%) 
2( 3%) 
37(57%) 
26(40%) 
29(45%) 
8(12%) 
14(22%) 
14(22%) 
Total 
(n=146) 
51(35%) 
95(65%) 
32 
9 
42(29%) 
97(66%) 
6( 4%) 
7( 5%) 
95(65%) 
44(30%) 
93(64%) 
19(13%) 
14(10%) 
20(14%) 
a Significant across subsamples X2(2,N = 146) = 104.10, Q < .001. 
b Significant across subsamples F = 3.84, Q <.05. 
c Significant across subsamples X~(4,~ = 146) = 15.75, Q < .01. 
d Significant across subsamples X (6,~ = 146) = 29.92, Q <.001. 
128 
Table B2 
Breakdown of Keyboard Experience and Time In Current Job by Subsample 
Variable (years) 
Keyboard experiencea 
Mean 
s.d. 
Time in current jobb 
Mean 
s.d. 
Compositors 
(n=44) 
11.2 
8.8 
8.9 
6.4 
Subs ample 
Clerical 
(n=37) 
3.1 
5.1 
0.9 
1.2 
DPOs 
(n=65) 
6.8 
6.6 
2.0 
2.3 
~ Significant across subsamples F = 14.90, Q <.001. 
Significant across subsamples F = 53.87, Q <.001. 
Table B3 
Total 
(n=146) 
7.2 
7.3 
3.8 
5.1 
Breakdown of Duties Performed and Average Daily Keyboard use by 
Subsample 
Subsample 
Compositors Clerical DPOs Total 
Variable (n=44) (n=37) (n=65) (n=146) 
Dutiesa 
Keying/typing only 41(93%) 15(41%) 55(85%) 111(76%) 
Varied duties 3( 7%) 22(60%) 10(15%) 35(24%) 
Average dai~y keyboard 
use (hours) 
Mean 8.0 4.9 4.8 5.8 
s.d. 0.7 1.6 1.2 1.2 
a Significant across subsamples X2(2 ,~ = 146) = 35.30, Q < .001. 
b Significant across subsamples F = 102.12, Q < .001. 
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Table B4 
Breakdown of Equipment Used by Subs ample 
Variable 
Machinea 
VDT 
Typewriter 
Calculator 
Card punch 
VDT and other 
Keyboardb 
Fixed 
Moveable 
Document holderc 
Present and used 
Absent 
Compositors 
(n=44) 
44(100%) 
0 
0 
0 
0 
1 ( 3%) 
43( 98%) 
o 
44(100%) 
Subsample 
Clerical 
(n=37) 
22(60%) 
6(16%) 
l( 3%) 
l( 3%) 
7(19%) 
l( 3%) 
28(97%) 
33(53%) 
3( 8%) 
DPOs 
(n=65) 
65(100%) 
0 
0 
0 
0 
35( 54%) 
30( 46%) 
29( 45%) 
36( 55%) 
Total 
(n=146) 
131(90%) 
6( 4%) 
1 ( 1%) 
l( 1%) 
7( 5%) 
37(27%) 
101(73%) 
62(43%) 
83(57%) 
~ Significant across subsamples X2(10, N = 146) = 49.25, Q < .001. 
Not recorded for nO~-VDT users i.e. 8 clerical staff; significant 
across subsamples X (2, N = 138) = 44.64, Q < .001. 
c Not recorded2for one of the clerical staff; significant across 
subsamples X (2, ~ = 145) = 68.14, Q <.001. 
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Table B5 
Breakdown of Work Station Assessments by Subsample 
Variable 
Popliteal-seat height 
difference (mm)a 
Mean 
s.d. 
Elbow-keyboard 
difference (mm)b 
Mean 
s.d. 
Copy positionc 
Left or right 
In front 
Compositors 
(n = 41) 
12.0 
24.8 
-41.5 
30.9 
40(97%) 
l( 3%) 
Subsample 
Clerical 
(n = 33) 
16.8 
27.5 
-81.6 
60.7 
28(85%) 
5(15%) 
DPOs 
(n = 64) 
-6.7 
32.2 
-20.7 
40.6 
4( 6%) 
60(94%) 
a b Signi ficant across subsamples F = 9.02, Q < .001. 
Significant across subsamples F2= 20.98, Q < .001. c Signi ficant across subsamples x (2, N = 138), Q < .001. 
Total 
(n = 138) 
4.5 
30.7 
-41.4 
49.9 
73(53%) 
66(48%) 
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Table B6 
Breakdown of Work Environment Scale (WES) Subscale Scores by Subsample 
Compositors 
Subscale 
InvolvementC 
Mean 
s.d. 
Peer cohesiond 
Mean 
s.d. 
Staff supporte 
Mean 
s.d. 
Autonomyf 
Mean 
s.d. 
(n=44) 
0.59 
0.97 
1.27 
1.13 
0.91 
1.05 
0.66 
0.75 
Task orientationg 
Mean 
s.d. 
Work pressure 
Mean 
s.d. 
Clarityh 
Mean 
s.d. 
1.16 
1.12 
1.64 
1.20 
1.27 
1.30 
Continued next page. 
Subsample 
Clerical 
(n=37) 
1.51 
1.17 
1.81 
1.33 
1.62 
1.38 
2.00 
1.25 
1.78 
1.08 
2.08 
1.59 
1.19 
1.24 
OPOs 
(n=65) 
1.90 
1.16 
3.03 
1.06 
2.82 
1.04 
1.34 
1.23 
2.40 
1.13 
2.11 
1.25 
2.57 
1.15 
Total 
(n=146) 
1.40 
1.24 
2.19 
1.39 
1.94 
1.14 
1.30 
1.11 
1.87 
1.11 
1.96 
1.33 
1.83 
1.22 
WES 
Norms a 
(n=624) 
2.80 
0.71 
2.73 
0.66 
2.94 
0.70 
2.69 
0.63 
2.51 
0.70 
1.77 
0.85 
2.33 
0.79 
VOT , 
Userso 
(n=248) 
1.99 
No data 
2.22 
No data 
2.18 
No data 
1.77 
No data 
2.50 
No data 
2.39 
No data 
2.34 
No data 
I 
I 
132 
Table B6 (continued from prevIous page) 
Breakdown of Work Environment Scale (WES) Subscale Scores by Subsample 
Subsample 
Compositors Clerical 
Subscale 
Control 
Mean 
s.d. 
Innovation l 
Mean 
s.d. 
(n=44) 
2.61 
0.97 
0.82 
0.72 
Physical comfort 
a 
b 
Mean 
s.d. 
2.20 
1.09 
From Insel and Moos 
From Sauter et al. 
(n=37) 
2.57 
1.17 
1.11 
0.99 
1.60 
1.17 
(1974). 
(1983). c Significant across subsamples F d Significant across subsamples F e Significant across subsamples F f Significant across subsamples F 9 Significant across subsamples F h Significant across subsamples F 1 Significant across subsamples F 
DPOs 
(n=65) 
-
-
= 
= 
= 
= 
= 
-
-
2.18 
0.85 
1.52 
1.09 
2.08 
1.27 
18.28, 
33.17, 
38.54, 
14.71, 
16.40, 
21.68, 
3.56, 
Total 
(n=146) 
2.41 
0.97 
1.12 
0.97 
1.99 
1.19 
Q < .001. 
Q<.OOl. 
P < .001. 
Q<.OOl. 
Q<.OOl. 
£<.001. 
Q < .05. 
WES 
Norms a 
(n=624) 
2.32 
0.78 
2.40 
0.89 
2.04 
0.83 
VDT 
Usersb 
(n=248) 
2.45 
No data 
1.65 
No data 
1.55 
No data 
• 
! 
i 
! 
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Table 87 
Breakdown of Responses to Job by Subsample 
Variable 
Job satisfyinga 
Rarely or never 
Some of the time 
Most of the time 
Push oneself 
Rarely or never 
Some of the time 
Most of the time 
Job stress In past year 
Mean 
s.d. 
Compositors 
(n=44) 
8(18%) 
21(48%) 
15(34%) 
6(14%) 
32(73%) 
6(14%) 
4.16 
2.31 
Subs ample 
Clerical 
(n=37) 
18(49%) 
17(46%) 
2( 5%) 
7(19%) 
21(57%) 
9( 6%) 
4.54 
2.94 
OPOs 
(n=65) 
27(42%) 
33(51%) 
5( 8%) 
20(31%) 
34(52%) 
11( 8%) 
3.52 
2.62 
Total 
(n=146) 
53(36%) 
71(49%) 
22(15%) 
33(23%) 
87(60%) 
26(18%) 
3.97 
2.62 
a Significant across subsamples X2(2, N = 146) - 21.35, Q <.001 . 
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Table B8 
Breakdown of Life stress Variables by Subsample 
Compositors 
Variable 
Weighted distress score 
for recent life eventsa 
Mean 
s.d . 
Weighted distress score 
for recent chronic 
difficultiesa 
Mean 
s.d. 
Personal distress score 
for recent life events & 
chronic difficultiesa 
Mean 
s.d. 
Life stress In past 
year 
Mean 
s.d. 
(n=44) 
16.25 
30.26 
5.59 
5~46 
15.37 
26.82 
4.11 
2.70 
Subsample 
Clerical 
(n=37) 
18.30 
22.63 
6.10 
5.39 
16.48 
17.18 
4.19 
2.95 
DPOs 
(n=65) 
11.05 
19.12 
6.38 
5.45 
12.88 
16.29 
4.03 
2.98 
Total 
(n=146) 
14.45 
24.12 
6.07 
5.44 
14.55 
20.26 
4.10 
2.89 
a Six items associated with symptoms of overuse disorder excluded. 
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Table B9 
Breakdown of Social Support Variables by Subsample 
Variable 
Availability of 
friendship (AVFR)b 
Mean 
s.d. 
Adequacy of 
friendship (AVFR) 
Mean 
s.d . 
Availability of 
attachment (AVAT) 
Mean 
s.d. 
Adequacy of 
attachment (ADAT) 
Mean 
s.d. 
Subs ample 
Compositors 
(n=44) 
3.4 
1.5 
4.5 
1.7 
6.8 
1.5 
7.9 
3.3 
Clerical 
(n=37) 
3.1 
1 .5 
4.7 
1.3 
7.1 
1.3 
8.4 
2.8 
DPOs 
(n=65) 
2.7 
1.5 
4.5 
1.6 
6.7 
1.6 
8.1 
3.2 
a From Henderson et ale (1980). 
b Significant across subsamples F - 3.85, Q < .02. 
Total 
(n=146) 
3.0 
1.5 
4.6 
1.6 
6.8 
1.5 
8.1 
3.1 
Canberra 
Normsa 
(n=765) 
No data 
No data 
6.5 
1.7 
8.5 
3.0 
I 
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Table BID 
Breakdown of Neuroticism by Subsample 
Neuroticism 
Mean 
s.d. 
Subsample 
Compositors 
(n=44) 
39.36 
8.32 
Clerical 
(n=37) 
43.05 
8.46 
DPOs 
(n=65) 
Total 
(n=146) 
'40.20 40.67 
9.59 8.95 
a,b Braithwaite (personal · communication). 
Middle-aged 
carers for 
the elderlya 
(0=144) 
37.50 
9.97 
Universit~ 
students 
(n=183) 
41.43 
8.76 
II 
II 
I! 
I 
I' 
I' 
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Table Bll 
Breakdown of General Work-related Health Problems by Subsample 
Subsample 
Variable 
Musculo-skeletal 
symptoms 
a Headaches 
Eyestrain, sore or 
Compositors 
(n=44) 
37(84%) 
17(40%) 
tired eyes 30(68%) 
Problems seeing colour 0 
Blurred vision, diffi-
culty in reading 16(36%) 
Loss of appetite 3( 7%) 
Loss of concentration 15(34%) 
Skin rash 3( 7%) 
other problems 2( 5%) 
Clerical 
(n=37) 
29(78%) 
23(62%) 
22(60%) 
l( 3%) 
9(24%) 
4(11%) 
10(28%) 
2( 5%) 
3( 8%) 
a Not recorded for one of the compositors. 
DPOs 
(n=65) 
44(68%) 
26(40%) 
34(52%) 
o 
11(17%) 
3( 5%) 
14(22%) 
4( 6%) 
2( 3%) 
Total 
(n=146) 
110(75%) 
66(46%) 
86(59%) 
1 ( 1%) 
36(24%) 
10( 7%) 
39(27%) 
9( 6%) 
7( 5%) 
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APPE DI X C - QUESTIO NAIRE AND INTERVI EW SCHEDULE 
FOR OFFICE USE ONLY. 
Number: 
Workplace: 
Section: 
Date: 
QUESTIONNAIRE 
PLEASE ANSWER THE FOLLOWING QUESTIONS AS ACCURATELY AS YOU CAN BY PLACING 
A TICK [;1 IN THE APPROPRIATE BOX OR BY WRITING IN THE SPACE PROVIDED. 
GENERAL INFORMATION 
1. What is your sex? Male [ ] Al 
Female [J 
2. What is your age? years A2 
3. What is the highest level of schooling you completed? A3 
Primary school [ J 
Intermediate or School Certificate, Year 10 
Certificate [ ] 
Matriculation, Leaving or Higher School 
Certificate [ ] 
4. In what country were you born? A4 
Country: 
5. What is your marital status? A5 
Marital status: 
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YOUR WORK 
1. What is the exact title of your present job? 
(e . g . Data Process Operator Grade 1, Clerical Assistant 
Grade 2) 
Title: 
2. How long have you been working in your present job? 
years 
----------------
months 
B1* 
B2* 
3. How long, altogether, have you been working on a keyboard? B3* 
(not just with this organisation) 
-------------
'years 
----------------
4. What is the name of the machine(s) you use now? 
(e.g. Smith typewriter 2, Jones keypunch 8001) 
Name or names: 
months 
5. If you know your average speed now, please fill it in: 
keying _______________ ks/hour or ________________ ks/day 
or typing ____________ wpm 
6. Which o£ the following tasks do you usually carry out 
at work? 
keying [ ] 
typing [ ] 
filing [ ] 
writing I ] 
Any othe rs? 
(please list) 
B4* 
B5* 
B6* 
7 . In an average day, how many hours do you sp end on keyboard work? B7 
hours 
------------
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WORK ENVIRONMENT 
NEXT THERE ARE 41 STATEMENTS ABOUT THE WORK ENVIRONMENT. PLEASE INDICATE 
HOW WELL EACH STATEMENT DESCRIBES YOUR PLACE OF WORK BY PLACING A TICK 
IN THE APPROPRIATE BOX. 
1. The work is really challenging. 
2. People go out of their way to help 
a new employee feel comfortable. 
3. Supervisors tend to talk down to 
their employees. 
4. Few employees have any important 
responsibilities. 
5. People pay a lot of attention to 
getting work done. 
6. There is constant pressure to 
keep working. 
7. Things are sometimes pretty 
disorganised. 
8. There's a strict emphasis on 
following policies and regulations. 
9. DOing things in a different way is 
valued. 
10. It often gets too hot. 
11. There's not much group spirit. 
12. The atmosphere is somewhat impersonal. 
13. Supervisors usually compliment an 
employee who does something well. 
14. Employees have a great deal of 
freedom to do as they like. 
15. There's a lot of time wasted 
because of inefficiencies. 
True [ ] False [ ] Cl 
True [ J False [ ] C2 
True [ J False [ ] C3 
True [ ] False [ ] C4 
True [ J F~lse [ J C5 
True [ J False [ ] C6 
True [ ] False [ ] C7 
True [ ] False [ ] C8 
True I J False [ ] C9 
True [ .J False [ J CIa 
True [ ] False [ J Cll 
True [ ] False ] C12 
True [ J False [ ] C13 
True I ] False [ ] C14 
True [ J False [ ] CIS 
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16. There always seems to be an urgency 
about everything. 
17. Activities are well planned. 
18. People can wear wild-looking 
clothing on the job if they want. 
19. New and different ideas are 
always being tried out. 
20. The colours and decor make 
the place warm and cheerful to 
work in. 
21. A lot of people seem to be 
just putting in time. 
22. People take a personal interest 
in each other. 
23. Supervisors tend to discourage 
criticisms from employees. 
24. Employees are encouraged to 
make their own decisions. 
25. Things rarely get "put oi;f till 
tomo rrow" . 
26. Peorle ca.nnot afford to relax. 
27. Rul e s and regulations are 
somewhat vague and ambiguous. 
28. People are expected to follow 
rules in doing their work. 
29. This place would be one of the 
first to tryout a new idea. 
30. Work space is awfully crowde d. 
s e t 
31. People seem to take pride in the 
organisation. 
True [ ] Fals e ( ] C16 
True [ ] False [ ] C17 
True [ J False [ ] C18 
True [ ] Fa.1se [ ] C19 
True [ ] False [ ] C20 
True [ J False ( ] C21 
True [ J False [ ] C22 
True [ ] False [ ] C23 
True [ J False [ ] C24 
True I ] False [ ] C25 
True [ J F~lse [ J C26 
True I ] False [ ] C27 
True [ ] Fals e [ ] C28 
True [ ] False [ ] C29 
True [ J False [ ] C30 
True [ ] False [ ] C3 1 
I 
I 
1 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
Employees rarely do things 
together after work. 
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Supervisors usuallr give f;ull 
credit to ideas contributed by 
employees. 
People can use their own initiative 
to do things. 
This is a highly efficient work-
oriented place. 
Nobody works too hard. 
The responsibilities of supervisors 
are clearly defined. 
Supervisors keep ,rather close 
watch on employees. 
Variety and change are not 
particularly important. 
The lighting is quite 
satisfactory. 
It often gets too noisy. 
True [ J False [ ] C32 
True [ ] Fa,lse [ J C33 
True [ ] Fa,lse [ J C34 
True [ ] False [ ] C35 
True [ ] Fa,lse [ J C36 
True [ ] False [ ] C37 
True [ ] False [ ] C38 
True [ J False [ ] C39 
True [ J False [ J C40 
True I J False , [ ] C41 
PERSONAL DIFFICULTIES 
1. Do you find your work sat is f;y'ing : D1 
Most of the time? [ J 
Some of the time? [ ] 
Rarely or never? I ] 
2. How of;ten do you ~eel that you have to push yourself in D2* 
your work - that you are not working fast enough? 
Most of the time [ J 
Some of the time [ ] 
Ra,rely or never I ] 
3. 
4. 
5. 
6. 
7. 
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Do you regularly have to meet deadlines? 
No [ 
Yes, daily deadlines [ 
Yes, weekly deadlines [ 
Yes, monthly deadlines [ 
Do you regularly have to miss breaks? 
(rest breaks and/or meal breaks) 
] 
] 
] 
] 
Taking all things together, how stressful 
say your job has been over the past year? 
(Or during the time you have been here if 
a year?) 
Not at all stressful 
A little stressful 
Moderately stressful 
Very stressful 
Extremely stressful 
Yes 
[ ] 
would you 
less than 
[ ] 
[ ] 
[ ] 
[ ] 
[ ] 
If you consider your work over a number of weeks, 
would you say you felt bored: 
Most of the time? [ ] 
Some of the time? [ ] 
Rarely or never? [ ] 
Do you feel that, during the past year, you have been 
affected by stress that had nothing to do with work? 
How stressful have things been for you? 
Not at all stressful [ ] 
A little stressful [ ] 
Moderately stressful [ ] 
Very stressful [ ] 
Extremely stressful [ ] 
D3 
No 
[ ] D4 * 
DS* 
D6* 
D7* 
1 
i 
~ 
i i 
I 
i i 
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THE FOLLOWING SET OF QUESTIONS REFERS TO EVENTS THAT CAN HAPPEN IN 
PEOPLES LIVES. SOME OF THE EVENTS ARE CONNECTED WITH WORK AND SOME 
ARE NOT. 
FOR QUESTIONS 1 - 28, PLEASE INDICATE IF THE EVENT HAS HAPPENED TO YOU 
IN THE LAST 4 MONTHS BY PLACING A TICK IN THE APPROPRIATE BOX. IF 
ANY EVENT DOES NOT APPLY TO YOU, TICK 'NO' FOR THAT QUESTION. 
IN THE LAST 4 MONTHS: 
1. Have you been hospitalised or had to take a month or 
more off work because you have BECOME seriously ill, 
been injured or needed an operation? 
2. Has a close relative or family member been 
hospitalised or needed to t~ke a month off work because 
they have BECOME seriously ill or been injured? 
3. Have you found out that you were pregnant with an 
unwanted pregnancy? 
4. Has your husband/wife died? 
5. Has a child of yours died? 
6. Has a member of your immediate family died 
(e.g. parent, brother or sister)? 
7. Has any other relative or close friend died? 
8. Have arguments with your wife/husband worsened? 
9. Have you separated from your husband/wife for more 
than a month because of marital difficulties? 
10. Have you BECOME aware that your wife/husband 
is having an affair? 
11. Have you BECOME divorced? 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
NO 
[ ] E 1 
NO 
[ ] E2 
NO 
[ ] E3 
NO 
[ ] E4 
NO 
[ ] ES 
NO 
[ ] E6 
NO 
[ ] E 7 
NO 
[ ] E8 
NO 
[ ] E9 
NO 
[ ] E 10 
NO 
[ ] E 11 
I! 
I! 
I 
I 
,! 
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IN THE LAST 4 MONTHS: 
12. Has an engagement or steady relationship ended? 
13. Have you BEGUN to have serious arguments or problems 
with someone who lives in your household (other than 
your husband/wife)? 
14. Have you BEGUN to have serious arguments or problems 
with close friend, neighbour or relative NOT living at 
home? 
15. Have you BECOME unemployed AN~ been seeking work 
for a month or more? 
16. Has a business you own failed? 
17. Have you been sacked? 
18. Have you been downgraded or demoted at work? 
19. Have you had a major financial crisis? 
20. Have you been involved in an accident that 
carried serious risk to the health or life of 
yourself or others? 
21. Have you been involved in a court case? 
22. Has someone in your household had trouble with the 
police? 
23. Have you had to more out or been evicted from 
where you were living? 
24 . Has your house been burgled or property been 
stolen from your house or yard? 
25 . Have you failed to get a job you applied for? 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ J 
NO 
[ ] 
NO 
[ ] 
NO 
[ ] 
NO 
[ ] 
NO 
[ ] 
NO 
[ ] 
NO 
[ ] 
NO 
[ ] 
o 
] 
NO 
[ ] 
NO 
[ ] 
NO 
[ ] 
NO 
[ ] 
NO 
i ] 
E12 
E13 
E14 
E15 
E16 
E17 
E18 
E19 
E20 
E21 
E22 
E23 
E24 
E25 
! 
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IN THE LAST 4 MONTHS: 
26. Have you not had enough money to pay your rent or 
mortgage payments on time? 
27. Have you not had enough money to pay your bills or 
hire purchase? 
28. Have you been unable to buy enough of the right food 
to keep your family in good health? 
YES 
[ ] 
YES 
[ ] 
YES 
[ [ 
FOR QUESTIONS 29 - 40, PLEASE INDICATE IF THE EVENT HAS HAPPENED 
TO YOU FOR MOST OF THE LAST 4 MONTHS. 
FOR MOST OF THE LAST 4 MONTHS: 
29. Have you had a DISABILITY that has stopped you from doing 
some normal household duties or work activities? YES 
[ ] 
30. Have you been caring for an elderly person OR a person 
with a chronic illness or handicap, for TEN HOURS 
or more each week? YES 
[ ] 
31. Have you been living in a house or flat that is 
dirty, cold, unhygienic or very inconvenient IN 
WAYS THAT YOU CANNOT CHANGE? YES 
[ ] 
32. Have you had to work at temporary or short-term jobs? YES 
[ ] 
33. Has there been a constant threat that you would 
be laid off or made redundant? YES 
[ ] 
34. Have you had to work in a lot of dirt or dust 
OR in a very high noise level? YES 
[ ] 
35. Have you been unable to use skills you were 
trained for? YES 
[ ] 
NO 
[ ] E26 
NO 
[ ] E27 
NO 
[ ] E28 
NO 
[ ] E29 
NO 
[ ] E30 
NO 
[ ] E31 
NO 
[ ] E32 
NO 
[ ] E33 
NO 
[ ] E34 
NO 
[ ] E35 
I! 
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FOR MOST OF THE PAST 4 MONTHS: 
36. Have you been required to do very boring work? 
37. Have you been caring for your children as a 
single parent? 
38. Have you hardly ever seen a child of yours who 
is under 18 years old and NOT living at home? 
39. Has there been a heavy drinker or someone taking 
drugs in your household? 
40. Have you spent time alone when you would sooner 
have been with other people? 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ J 
YES 
[ ] 
NO 
[ ] E36 
NO 
[ ] E37 
NO 
[ ] E 38 
NO 
[ ] E39 
NO 
[ ] E40 
FOR QUESTIONS 41 - 47, PLEASE INDICATE IF THE EVENT HAS HAPPENED TO YOU 
AT LEAST THREE TIMES IN THE LAST 12 MONTHS. 
AT LEAST THREE TIMES IN THE LAST 12 MONTHS: 
41. Has someone in your household had trouble with the 
police? 
42. Have you had to move out or been evicted from where 
you were living? 
43. Has your house been burgled or property been stolen 
from your house or yard? 
44. Have you failed to get a job you applied for? 
45. Have you not had enough money to pay your rent 
or mortgage payments on time? 
46. Have you not had enough money to pay your bills 
or hire purchase? 
47. Have you been unable to buy enough of the right 
food to keep your family in good health? 
YES 
[ ] 
YES 
[ J 
YES 
[ ] 
YES 
[ ] 
YES 
[ ] 
YES 
[ J 
YES 
[ ] 
NO 
[ J 
NO 
[ ] 
NO 
[ J 
NO 
[ ] 
NO 
[ ] 
NO 
[ ] 
o 
[ J 
E41 
E42 
E43 
E44 
E45 
E46 
E47 
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HEALTH 
THE NEXT QUESTIONS ARE CONCERNED WITH YOUR WORK AND YOUR HEALTH. 
PLEASE INDICATE ANY PROBLEMS YOU MAY HAVE - EVEN IF THEY ONLY LAST A 
SHORT TIME (SAY AN HOUR) OR OCCUR AFTER WORK. 
1. 
2. 
3. 
While you have been doing keying work, have you eyer had any 
of the following problems in any part of your body: 
pain, aching, stiffness, cramp, swelling, soreness, 
weakness, tingling or numbness? 
Yes 
[] Go to Q.2 
No 
[J Go to Q.IO. 
Have you had any of these problems (as listed in Q.l above) 
in any of the following areas: 
Your upper . back, shoulders, 
neck or upper arms? 
Your fingers, hands, wrists, 
forearms or elbows? 
Yes No 
I J [ J 
[ ] [ ] 
Please list and describe these problems in the columns 
below (An example is given first to assist you.) 
EXAMPLE: 
PROBLEM 
NO. 
1. 
2. 
AREA WHETHER TYPE OF 
AFFECTED RIGHT, PROBLEM 
LEFT OR 
BOTH SIDES 
HOW OFTEN 
IT OCCURS 
HOW LONG 
SINCE 
FIRST 
NOTICED 
F1* 
F2* 
F3 * 
I 
I 
1 
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YOUR ANSWERS HERE: 
PROBLEM 
NO. 
AREA 
AFFECTED 
WHETHER 
RIGHT, 
LEFT OR 
BOTH SIDES 
1YPE OF 
PROBLEM 
HOW OFTEN 
IT OCCURS 
HOW LONG 
SINCE 
FIRST 
NOTICED 
1. 
2. 
3. 
4. 
4. 
5. 
Please place a tick in the square if, in the past year, you have 
reported any of these problems to your supervisor at work. 
Problems with: 
Reported 
Fingers, hands, wrists 
forearms or elbows 
[ ] 
. 
Reported 
Upper arms, shoulders, neck 
or back (above waist) 
[ ] 
Please place a tick in the square if, in the past year, 
you have had to visit the doctor about any of the 
problems. 
Problems with: 
Fingers, hands, wrists, 
forearms or elbows 
Upper arms, shoulders, neck 
or back (~bove waist) 
Dr. 
[ ] 
Dr. 
[ ] 
If no visits to the Doctor due to these problems go to Q.7. 
F4 
FS* 
I 
I 
! 1 
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6. In the past year, if the doctor gave you time off work for F6* 
7. 
any of these problems please indicate the number of days given. 
Days 
If, in the past year, you required time off because of any of 
these problems, but such time off was not ordered by a doctor, 
please indicate the number of days taken. 
_____________ Days 
SOMETIMES PROBLEMS LIKE THOSE IN THE PREVIOUS QUESTIONS (Ql-7) CAN 
INTERFERE I.JITH OTHER ACTIVITIES. 
8. 
9. 
Please tick any of the following activities that have 
been affected for you: 
Preparation of food 
Housework 
Dressing 
Caring for children 
Gardening 
Shopping 
Driving 
Leisure activities 
(Please list) 
Other activities 
(Please list) 
[ J 
[ ] 
I J 
I J 
[ J 
[ J 
[ J 
[ J 
[ J 
Are you a member of an RSI Support Group? 
Yes [ ] No [ ] 
F7 * 
F8* 
F9 
r 
I 
I 
10. 
11. 
12. 
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Please place a tick in the square if, in the past ye~r, any 
of your workmates have reported any of these problems (~s 
listed in Q.l) to the supervisor. 
Problems with: 
Fingers, hands, wrists 
forearms or elbows 
Upper arms, shoulders, neck 
or back (above waist) 
RgpoJ::'ted 
[ J 
Reported 
[ ] 
In the past year, have any of your workmates been given time 
off work for any of these problems (ordered by a doctor)? 
Yes [ ] No [ J 
In the past year, have any of your other friends been given 
time off work for any of these problems (ordered by a 
doctor) ? 
Yes [ J No [ J 
AGAIN, IN THE FOLLOWING QUESTION, PLEASE INDICATE ANY PROBLEMS you MAY 
HAVE EVEN IF THEY ONLY LAST A SHORT TIME OR OCCUR AFTER WORK. 
13. Has your work caused any of the following conditions: 
Headaches Yes [ ] No [ J 
Eye strain, sore or 
tired eyes Yes [ ] No [ J 
Problems seeing colour Yes [ J No [ J 
Blurred vision, difficulty 
in reading Yes r J No [ J L 
Loss of appetite Yes [ ] No [ J 
Loss of concentration Yes [ ] No [ ] 
A skin rash Yes [ ] No I J 
Any other problems Yes [ ] No [ ] 
(Please list) 
FlO 
F11 
F12 
F13* 
F14* 
F15* 
F16* 
F17* 
F18* 
F19* 
F20* 
T 
I 
i 
I 
i 
i 
! 
i 
! 
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TO FINISH THE HEALTH SECTION, HERE ARE TWO LISTS OF STATEMENTS ABOUT HOW 
PEOPLE FEEL FROM TIME TO TIME. 
FOR THE FIRST LIST, PLEASE CIRCLE THE NUMBER WELCH MOST NEARLY REPRES ENTS 
HOW DISTRESSING YOU HAVE FOUND EACH OF THESE THINGS IN THE PAST FEW WEEKS. 
e. g. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
Recently I have been feeling 
ve ry run down. 
Recently I have worried about 
every little thing. 
Recently I have been so 
miserable that I have had 
difficulty with my sleep. 
Not at 
all 
I 
1 
I 
Recently I have been breathless 
or had a pounding of my heart. 1 
Recently I have heen so 
"worked up" that I couldn't 
sit still. I 
Recently I have been depressed 
without knowing why. I 
Recently I have gone to bed not 
caring if I never woke up. I 
Recently, for no good reason, I 
have had feelings of panic. 1 
Recently I have been so low in 
spirits that I have sat for 
ages doing absolutely nothing. I 
Recently I have had a pain or 
t ense feeling in my neck or 
head. I 
Recently the future has seemed 
hopeless. I 
Recently worrying has kept me 
awake at night. I 
A 
little 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
A 
lot 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
Almost 
unb earably 
4 G1 
4 G2 
4 G3 
4 G4 
4 G5 
4 G6 
4 G7 
4 G8 
4 G9 
4 G10 
4 GIl 
I 
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Not at 
all 
A 
little 
A 
lot 
Almost 
unbearably 
12. Recently I have lost interest in 
just about everything. 1 2 3 
13. Recently I have been so anxious 
that I couldn't make up my mind 
about the simplest thing. 1 2 3 
14. Recently I have been so depressed 
that I have thought of doing 
away with myself. 1 2 3 
THE SECOND LIST CONTAINS 15 STATEMENTS ABOUT THE WAY PEOPLE BEHAVE AND 
FEEL AND DO THINGS GENERALLY. PLEASE CIRCLE THE NUMBER WHICH BEST SHOWS 
HOW WELL THE STATEMENT DESCRIBES YOU. 
1. I am not easily frightened. 
2. There are many things that 
annoy me. 
3. I am known as hot-blooded 
and quick-tempered. 
4. I am somewhat emotional. 
5. I get bored easily. 
6. When displeased, I let 
people know it right away. 
7. I am almost always calm, 
nothing ever bothers me. 
8. I yell and scream less than 
most people my age . 
9. I have trouble controlling 
my i mpulses. 
10. When I get scared I panic. 
No, very 
unlike 
me 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
No, not 
much 
like me 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
Not sure Yes, some-
what like 
me 
3 4 
3 4 
3 4 
3 4 
3 4 
3 4 
3 4 
3 4 
3 4 
3 4 
4 G12 
4 G13 
4 G14 
Yes, ve r y 
like me 
5 HI 
5 H2 
5 H3 
5 H4 
5 H5 
5 H6 
5 H7 
5 H8 
5 H9 
5 HI0 
n 
11. I usually have no trouble 
making up my mind. 
12. It takes a lot to get me 
mad. 
13. I frequently get upset. 
14. I hop from interest to 
interest quickly. 
15. I can tolerate frustration 
better than most. 
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No, very 
unlike 
me 
1 
1 
1 
1 
1 
YOU HAVE NOW FINISHED THE QUESTIONNAIRE. 
THANK YOU FOR YOUR PARTICIPATION. 
No, not 
much 
like me 
2 
2 
2 
2 
2 
Not sure Yes, some-
what like 
me 
3 4 
3 4 
3 4 
3 4 
3 4 
If you have any comments you would like to make, especially about issues 
that you think weren't properly covered in this questionnaire, please 
write them below. Again, all comments will be treated as strictly 
confidential. 
Thank you. 
ADDITIONAL COMMENTS: 
Yes, very 
like me 
5 Hll 
5 H12 
5 H13 
5 H14 
5 HIS 
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Number: 
( 
INTERVIEW 
I 
PSE DATA 
PSE Total: 
PSE Id: 
Catego: 
ICD No.: 
, 
ERGONOHIC DATA 
1. Keyboard Fixed [ ] Moveable [ J II 
.) 
2. Document holder Present and used [ ] No [ ] I 2 
3. Leg a) Compressed seat height mID I 3 
(top of cpmpressed cushion to f l oor) 
b) Popliteal to floor mIn 
c) Difference mm 
" 
4. I Arm a) Elbow to floor tom I4 
(elbow at right angles) 
b) 2nd row of keyboard to floo'r tom 
c) Difference .. tom 
5. Neck Copy typed right ( ] 
left [ ] 
in front [ ] I5 
.... 
Til 
: 
i i 
I 
I 
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l'E~SONAL DJFFICULTIES 
FO~ EACH ITE~1, PLEASE PLACE A CROSS ON THE LINE TO INDICATE HOW STRESSFUL 
IT WAS FOR YOU 
EXAHPLE: 
Not at all 
stressful 
Not at all 
stressful 
Not at all 
stressful 
Not at all 
stressful 
Not at all 
stressful 
Not at all 
stressful 
Not at all 
stressful 
Not at all 
stressful 
Not at all 
stressful 
Not at all 
stressful 
Not at all 
stressful 
Item: 
Item: 
Item: 
Item: 
Item: 
Item: 
Item: 
Item: 
Item: 
Item: 
>< 
Your job in the past year 
Life in general in the past year (not v.'Ork) 
Extremely 
stressful 
Extremely 
stressful 
Extremely 
stressful 
J1 
J2 
Ext remely J 3 
stressful 
Exremely J4 
stressful 
Extremely 
·stressful 
Extremely 
stressful 
Extremely 
stressful 
Extremely 
stressful 
Extremely 
stressful 
Extremely 
stressful 
1 
I 
: 
I 
I 
: i 
I 
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HEALTH: RS] b l'SE 
No,,", ,,",e come to the health section. 
GO THROUGH Q.l-l0 
If no RSI ) go to PSE(4) 
If RSI but did not see Dr ~ go to Q.5 
/ 
If RSI and saw Dr ) continue 
1. What sort of treatment did the doctor give and/or advise? 
Time off work 
Sp).inting 
Occupational Therapy 
Drugs: 
Other: 
2. "'Tfla t diagnos is were 
Tenosynovitis 
Peritendinitis 
Carpal tunnel 
Muscle strain 
Don't know 
Other: 
[ ] 
I J 
r J 
you given? 
[ J 
[ ] 
f J 
[ 1 
] 
Light duties 
Physiotherapy 
Tendinitis 
Epicondylitis 
Ganglion 
RSI 
[ J 
[ ] 
1 J 
[ ] 
f J 
[ J 
[ ] 
[ J 
J 
Kl 
K2 
.... 
II 
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3. Did you put in B claim for workers ' co mp ensBtion? 
Yes ] Not ] > 
Go to Q.5 
4. What happened to the claim? 
Not settled [ J 
Accepted [ ] Rej ected [ J 
Not proceeded with: [ ] 
Now, I want to ask you specifically about the past month. 
5. 
6. 
7. 
In the East month l have you had any of these problems 
(as indicated in Q.3 of questionnaire)? 
Fingers, hands, wrists, Yes No 
forearms or elbows [ ] [ J 
Upper arms, shoulder, neck Yes No 
or upper back [ J [ J 
In the East month! how often have you had these problems? 
Lower Upper 
Everyday [ J 4 [ ] 
3 or 4 times a week [ J 4 [ J 
1 or 2 times a week I J 3 [ ] 
2 or 3 times a month [ ] 2 [ ] 
Less than twice in month [ ] 2 [ ] 
In the East month, have you reported any of these problems 
to your supervisor at work? 
Fingers, hands, wrists, 
forearms or elbows 
Upper arms, shoulde r, neck 
or upper back 
Yes 
I ] 
Yes 
r ] 
No 
[ J 
No 
[ J 
. 
K3 
K4 
K5 
> Q.lO 
) Q.lO 
K6 
K7 
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8. In the past month z have you had to visit the doctor about any of K8 
these problems? 
9. 
Fingers, hands, wrists, 
forearms or elbows 
Upper arms, shoulder, neck 
or upper back 
Yes 
[ ) 
Yes 
[ ) 
No 
[ ] 
No 
[ ] 
In the past month, has the doctor given you time off work 
for any of these problems? How many days? 
------
days 
10. Compared to 6 months ago, would you say these problems were: 
Lower Upper 
Much worse? [ J [ ] 
Slightly worse? [ J [ ] 
Unchanged/the same? [ J [ ] 
Slightly better? [ J I J 
Much better? [ ] I J 
Now, I want to concentrate on the past month again. 
CONTINUE WITH PSE 
K9 
KI0 
r 
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SOCIAL INTERACTION 
That concludes the questions on your health and how you have been 
feeling. 
The final area I would like to gather information about is your social 
network - the people around you in your life. This includes those you 
are closest to, your family and your friends. It includes those you 
know at work and those you know outside work. 
Once again, I want to assure that all your answers will be treated in 
confidence. No names will be required. 
THESE FIRST QUESTIONS WILL BE ABOUT FRIENDS. I WOULD LIKE YOU TO THINK 
ABOUT FRIENDS WHO LIVE IN OR NEAR CANBERRA. CLOSE FRIENDS WHO ARE NEAR 
ENOUGH PHYSICALLY SO YOU CAN SEE THEM WHENEVER YOU WISH. 
1. HO\o.' MANY FRIENDS DO YOU HAVE WHO COULD cm'ill TO YOUR HOME AT ANY Ll 
TIME AND TAKE THINGS AS THEY FIND THEH: TIlEY WOULDN'T BE 
EMBARRASSED IF THE HOUSE WERE UNTIDY OR YOU WERE IN THE MIDDLE 
OF A MEAL? 
None 1 
1-2 2 
AVFR(l) 3-5 3 
6-10 
• 4) 
11-15 • . . . 5)+ 
More than 15 
• 6) 
.. 
2. WOULD YOU PREFER MORE OR LESS OF THIS OR IS IT ABOUT RIGHT FOR L2 
YOU? 
Less 
About right 
ADFR(l) Depends on the situation 
More 
• 
1 
2) + 
3 
4 
I' 
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3. HOW HANY FRIENDS DO YOU HAVE hTHO~l YOU COULD VISIT AT ANY TI}1E, L3 
\OHTHOUT WAITING FOR AN INVITATION: YOU COULD ARRIVE WITHOUT 
BEING EXPECTED AND STILL BE SURE YOU WOULD BE \-,'ELCOHE? 
None 
· 
• • • 1 
1-2 • • • 2 
AVFR(2) 3-5 • • • • 3 
6-10 
· 
• • • • 
4) 
11-15 • • • • • • 5)+ 
More than 15 • • • 6) 
4. WOULD YOU LIKE TO HAVE MORE OR FEhlER FRIENDS LIKE THIS, OR IS L4 
IT ABOUT RIGHT FOR YOU? 
Less • • • • 1 
About right • • • • • • 2)+ 
ADFR(2) Depends on the situation • 3 
More • • • • • 4 
OVERALL, WOULD YOU SAY YOU BELONG TO A CLOSE CIRCLE OF FRIENDS--
A GROUP OF PEOPLE WHO ALL KEEP IN CLOSE TOUCH WITH EACH OTHER--
OR NOT? 
Yes • 
AVFR(3) Qualified response • 
No • •• • • 
• 
• • 
1)+ 
2 
3 
LS 
6. WOULD YOU LIKE MORE OR LESS OF THIS OR IS THIS ABOUT RIGHT FOR YOU? L6 
(persons, duration or frequency) 
Less • • • • • • 1 
About right • • • 2)+ 
ADFR(3) Depends on the situation 3 
More . . • • • • 4 
NOW PLEASE THINK ABOUT ALL THE PEOPLE IN YOUR LIFE hTHO LIVE IN OR NEAR 
CANBERRA. THIS INCLUDES THE PEOPLE YOU LIVE WITH, YOUR FA}lILY AND YOUR 
FRIENDS. 
7. AMONG YOUR FAMILY AND FRIENDS, HO'~ MMTY PEOPLE ARE THERE WHO 
ARE IMMEDIATELY AVAILABLE TO YOU WHO}1 YOU CAN TALK WITH FRANKLY, 
WITHOUT HAVING TO WATCH WHAT YOU SAY? 
None (Go to g.10) 1 
1-2 2 
AVFR(4) 3-5 • 3 
6-10 . • • 4) 
11-15 • 5)+ 
More than 15 6) 
L7 
T 
8. 
9. 
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WOULD YOU LIKE TO HAVE MORE OR LESS PEOPLE LIKE THIS OR IS IT 
ABOUT RIGHT FOR YOU? 
ADFR(4) 
Less • 
About right • 
Depends on the 
More •• 
• • 
situation 
• 
WITH THE ONE (THOSE) YOU HAVE, WOULD YOU LIKE TO FEEL MORE 
FREE TO BE FRANK OR IS IT ABOUT RIGHT? 
About right 
ADFR(S) Depends on the situation 
More free • • • 
Not applicable. • 
1 
2)+ 
3 
8 
1)+ 
2 
3 
8 
L8 
L9 
10. IF SOHETHING UNPLEASANT OR IRRITATING HAPPENS AND YOU GET UPSET LlO 
OR ANGRY ABOUT IT, DO YOU HAVE SOMEONE YOU CAN GO TO WHO ISN'T 
INVOLVED AND TELL THEM JUST HOW YOU FEEL, OR NOT? 
AVFR(S) 
Yes ••• 
Depends on the situation 
No (Code 0 for number and 
Go to Q.13) 
1)+ 
2 
3 
11. HOW MANY PEOPLE LIKE THIS ARE THERE? Number ..•••• 
12. DO YOU WISH YOU HAD MORE OR FEWER PEOPLE LIKE THIS OR IS THIS Ll2 
ABOUT RIGHT? 
Fewer 1 
About right 2) + 
ADFR(6) Depends on the situation 3 
More • • • • • 4 
Not applicable 8 
13. WOULD YOU SAY YOU HAVE A SINGLE, LASTING RELATIONSHIP , SOMEONE Ll3 
YOU INTEND TO GO ON SHARING YOUR LIFE WITH OR NOT? 
No-one (Go to Q.IS) . 
Yes • 
• 
14. 
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DO YOU \o,llSIl YOU FELT MORE CERTAlr~ OF TIllS OR NOT? 
AVAT(l) 
Y~s 
No 
Not applicable 
1 
2)+ 
8 
L1 4 
15. NOW I WOULD LIKE TO ASK YOU IF THERE IS ~~ONE WHO LIVES IN OR LIS 
16. 
NEAR CANBERRA WHO KNO~S YOU VERY WELL AS A PERSON. (THIS INCLUDES 
FRIENDS AS WELL AS FAMILY MEMBERS.) 
No-one (Go to Q.19) 
Yes (qualified) 
Yes 
WOULD YOU SAY HE/SHE REALLY KNO~S YOU VERY WELL INDEED? 
AVAT(2) 
Yes 
No 
Not applicable 
• • 
• • 
• 
1 
2 
3 
1)+ 
2 
8 
L16 
17. DO YOU WISH HE/SHE DID NOT KNOW YOU QUITE SO WELL, KNEW YOU BETTER L17 
OR IS IT ABOUT RIGHT? 
18. 
19. 
20. 
ADAT(l) 
Less 
About right 
Depends on the situation 
Better • 
Not applicable 
• 
WOULD YOU LIKE TO HAVE SO}lliONE ELSE LIKE THIS OR NOT? 
ADAT(2) 
Yes • 
Don't know. 
Depends on the situation 
No 
Not applicable • 
• 
IS THERE ' ~~ PARTICULAR PERSON YOU FEEL YOU CAN LEAN ON? 
AVAT(3) 
No-one (Go to Q.22) . 
Yes, but don't need anyone 
Yes 
1 
2)+ 
3 
4 
8 
1 
2 
3 
4)+ 
8 
1 
2)+ 
3) 
WOULD YOU LIKE TO BE ABLE TO LEAN MORE OR LESS ON HIM/HER? 
ADAT(3) 
Less 
About right 
Depends on the situation 
More 
Not applicable . 
• 1 
· 2)+ 
• 3 
· 4 
· 8 
L18 
L19 
L20 
• 
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21. WOULD YOU LIKE TO HAVE SOMEON[ ELSE LIKE THIS OR IS HE/SHE ENOUGH? LLl 
Yes 1 
ADAT(4) Don't know • 2 
Enough 3)+ 
Not applicable 8 
22. DO YOU FEEL THERE IS ONE PARTICULAR PERSON WHO FEELS VERY CLOSE TO L22 
YOU? 
23. 
24. 
No-one (Go to Q.2S) . • 
AVAT(4) Not sure 
Yes 
THINK ABOUT THE MAIN PERSON -
WOULD YOU LIKE HIM/HER TO FEEL CLOSER, OR NOT SO CLOSE TO YOU, 
OR IS IT ABOUT RIGHT THE WAY IT IS? 
Closer • • 
About right • 
ADAT(S) Depends on the situation 
Not so close • • 
Not applicable • 
1 
2 
3)+ 
1 
2)+ 
3 
4 
8 
WOULD YOU LIKE TO HAVE MORE OR FEWER PEOPLE LIKE THIS OR IS THIS 
ABOUT RIGHT? 
ADAT(6) 
Fewer 
About right 
More 
Not applicable 
• 
• 
1 
2)+ 
3 
8 
L23 
L2 4 
25. WHEN YOU ARE HAPPY, IS THERE A1~ PARTICULAR PERSON YOU CAN SHARE L25 
26. 
IT WITH-- SOMEONE WHO YOU FEEL SURE WILL FEEL HAPPY SIMPLY BECAUSE 
YOU ARE? 
AVAT{5) 
No-one (Go to Q.28) . 
Yes 
THINK ABOUT THE MAIN PERSON -
WOULD YOU LIKE TO FEEL THIS MORE WITH HIM/HER OR IS IT ABOUT 
RIGHT? 
ADAT(7) 
About right 
More 
Not applicable 
-)+ 
1)+ 
2 
8 
L26 
-. 
i 
I 
27. 
28. 
29. 
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WOllLD YOU LIKE TO HAVE SONEONE ELSE LIKE THIS OR IS TIllS ENOUGH? 
ADAT(8) 
Yes 
Don't know 
Enough 
Not applicable 
1 
2 
3)+ 
8 
AT PRESENT, DO YOU HAVE SOMEONE YOU CAN SHARE YOUR MOST PRIVATE 
FEELINGS WITH (CONFIDE IN) OR NOT? 
AVAT(6) 
No-one (Go to Q.3l) . 
Yes 
THI1~K ABOUT THE MAIN PERSON -
DO YOU WISH YOU COULD SHARE MORE WITH HIM/HER OR IS IT ABOUT 
RIGHT? 
About right 
ADAT(9) Depends on the situation 
More • • 
Not applicable 
-)+ 
1)+ 
2 
3 
8 
L2] 
L28 
L29 
30. WOULD YOU LIKE TO HAVE SOt-lEONE ELSE LIKE THIS AS WELL, WOULD YOU L30 
PREFER NOT TO USE A CONFIDANT, OR IS IT JUST ABOUT RIGHT FOR YOU 
31. 
THE WAY IT IS? 
ADAT(lO) 
Prefers no confidant 
About right 
Depends on the situat~on 
Like someone else as well 
Not applicable 
• 
ARE THERE EVER TIMES WHEN YOU ARE COMFORTED BY BEING HELD IN 
SOMEONE'S ARMS OR NOT? 
No (Go to Q.33) 
AVAT(7) Yes • • • • 
THINK ABOUT THE MAIN PERSON -
1 
2)+ 
3 
4 
8 
-)+ 
L31 
32. IS THERE ANYONE YOU'D LIKE TO COMFORT YOU MORE IN THIS ~AY OR IS L32 
IT ALL RIGHT THE WAY IT IS? 
ADAT(ll) 
(If lives alone, finish) 
All right as it 
Yes 
Not applicable 
• • 
• 
2)+ 
1 
8 
-
r 
33. 
34. 
i 
I 
! 
I 
I 
i 
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DO YOU TH1NK THOSE AT HOME REALLY APPKECIATE WHAT YOU DO FOR THEM , 
OR NOT? 
Yes 1)+ 
Not really • 2 
AVAT(8) Depends on the situation 3 
Not at all • 4 
Not applicable • • • 8 
WOULD YOU LIKE ANY OF THEM TO SHOW APPRECIATION MORE, OR LESS, OR 
IS IT ABOUT RIGHT? 
Less • 
About right • 
ADAT(12) Depends on the situation 
More • 
Not applicable 
• 
1 
2)+ 
3 
4 
8 
-
L33 
L34 
T 
167 
APPENDIX D - GRADES ASSIGNED ON MUSCULO-SKELETAL SYMPTOMS 
SCALES: MSS LOWER, MSS UPPER, AND MSS OVERALL 
Grade Frequency of Symptoms 
o No symptoms at all 
1 No symptoms in preced~ng month 
2 Symptoms at least once In preceding month 
3 Symptoms at least once a week In preceding month 
4 Symptoms at least three times a week in preceding month 
I 
! 
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APPENDIX E - RECODING OF WORK ENVIRONMENT SCALE eWES) SUBSCALE SCORES 
MSS LOWER 
Involvement 0,1 recoded as o· 2-4 recoded as 1 , 
Peer cohesion 0-3 recoded as o· 4 recoded as 1 , 
Staff support 0-2 recoded o· , 3,4 recoded as 1 
Autonomy 0 recode'd as o· , 1-4 recoded as 1 
Task orientation 0 recoded as o· 1-4 recoded as 1 , 
Work pressure 0-3 recoded as o· 4 recoded as 1 , 
Clarity 0-2 recoded as O· , 3,4 recoded as 1 
Control 0-3 recoded as o· 4 recoded as 1 , 
Innovation 0-3 recoded as o· , 4 recoded as 1 
Physical com ford o recoded as 0; 1-4 recoded as 1 
MSS UPPER 
Involvement 0,1 recoded as o· , 2-4 recoded as 1 
Peer cohesion 0,1 recoded as o . , 2-4 recoded as 1 
Staff support 0,1 recoded as o· , 2-4 recoded as 1 
Autonomy 0,1 recoded as 0; 2-4 recoded as 1 
Task orientation 0-3 recoded as o· 4 recoded as 1 , 
Work pressure 0-3 recoded as o· 4 recoded as 1 , 
Clarity 0-2 recoded as 0; 3,4 recoded as 1 
Control 0-3 recoded as o· 4 recoded as 1 , 
Innovation 0-2 recoded as o· 3,4 recoded as 1 , 
Physical comfort o recoded as 0; 1-4 recoded as 1 
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MSS OVERALL 
Involvement 0,1 recoded as O· , 2-4 recoded as 1 
Peer cohesion 0,1 recoded as O· , 2-4 recoded as 1 
Staff support 0 recoded as o· , 1-4 recoded as 1 
Autonomy 0 recoded as o· , 1-4 recoded as 1 
Task orientation 0-3 recoded as O· , 4 recoded as 1 
Work pressure 0-3 recoded as o· , 4 recoded as 1 
Clarity 0-3 recoded as O· , 4 recoded as 1 
Control 0-3 recoded as o· , 4 recoded as 1 
Innovation 0,1 recoded as o· , 4 recoded as 1 
i Physical Comfort o recoded as 0; 1-4 recoded as 1 
! 
I 
